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Preface 


This  rq)ort  indexes  and  describes  means  of  access  to  a  series  of  wind-wave 
frequoicy-direction  spectral  observations  made  with  a  special,  high-resolution 
directiot:^  wave  gauge.  The  work  was  motivated  by  a  paucity  of  observations 
of  directionally  distributed  wave  energy,  which  has  hindered  understanding 
and  modeling  of  the  nearshore  processes  diat  affect  coastal  engineering  pro¬ 
jects.  This  effort  was  authorize  by  Headquarters,  U.S.  Army  Corps  of  Engi¬ 
neers  (HQUSACE),  under  Civil  Works  Coastal  Flooding  Program  Research 
Work  Unit  32484,  "Directionality  of  Waves  in  Shallow  Water."  Funds  were 
provided  ttirough  the  Coastal  Engineering  Research  Center  (CERC), 

U.S.  Army  Engineer  Waterways  Experiment  Station  (USAEWES),  under  the 
program  management  of  Ms.  Carolyn  M.  Holmes,  CERC.  Messrs.  John  H. 
Lockhart,  Jr.,  John  G.  Housley,  Barry  W.  Holiday,  and  David  A.  Roellig 
were  HQUSACE  Technical  Monitors. 

This  summary  rqx)rt  was  prq)ared  by  Dr.  Charles  E.  Long  from  data 
processed  and  archived  by  Ms.  Wendy  L.  Smith,  a  student  contracted  through 
the  Cooperative  Education  Program  at  Old  Dominion  University,  at  CERC's 
Field  Research  Facility  QTIF),  Duck,  NC.  Work  was  performed  under  the 
direct  supervision  of  1^.  William  A  Birkemeier,  Chief,  FRF,  and  Mr. 
Hiomas  W.  Richardson,  Chief,  Enginewing  Development  Division,  CERC; 
and  under  foe  general  supervision  of  Dr.  James  R.  Houston  and  Mr.  Charles 
C.  Calhoun,  Jr.,  Director  and  Assistant  Director,  CERC,  respectively. 

The  directional  wave  gauge  and  its  data  processing  software  were  designed 
by  Dr.  Joan  M.  Oltman-Sbay  while  at  Oregon  State  University  working 
foiou^  an  Intergovernmental  Personnd  Agreement.  This  work  would  not  be 
possible  without  continued  physical  maintenance  of  foe  directional  wave 
gauge.  This  was  done  by  foe  FRF  dive  team  consisting  of  Messrs. 

Birkemeier,  Michael  W.  Leffler,  H.  Carl  Miller,  Eugene  W.  Bichner,  and 
Brian  L.  Scarborough.  Gauge  calibrwion  was  maintained  by  Mr.  Kent  K. 
Hathaway,  FRF.  Acquisition,  monitoring,  and  storage  of  raw  data  were  done 
by  Mr.  Qifford  F.  Baron,  FRF. 

At  foe  time  of  publication  of  this  report.  Director  of  WES  was  Dr.  Robert 
W.  Whalin.  Commander  was  COL  Bruce  K.  Howard,  EN. 


1  Introduction 


Hie  range  and  magnitude  of  forces  due  to  ocean  waves  in  the  so-called 
wind  wave  frequency  band  (roughly  0.04  to  0.3  Hz)  are  of  importance  to  an 
engineer  estimating  the  durability  of  a  n^iral  boundary  or  designing  a  modifi¬ 
cation  to  such  a  boundary.  Sudi  waves  are  among  the  dominant  forcing 
mechanisms  in  all  coastal  processes.  Estimation  of  wave  forces  requires 
knowledge  of  the  sea  state  in  foe  r^ion  of  interest.  Description  of  a  sea  state 
requires,  at  a  nunimum,  an  amplitude,  a  frequency,  and  a  direction  for  each 
component  of  foe  wave  field.  Historically,  there  have  been  many  observa¬ 
tions  of  wave  anqilitude  and  frequency  but  very  few  detailed  observations  of 
wave  direction,  due  primarily  to  additional  tec^cal  requirements  in  making 
such  measurements.  This  rqtresents  a  distina  and  very  important  void  in  foe 
knowledge  required  for  conqirdiensive  engineering  design. 

In  Sqiitonber  1986,  to  b^in  to  alieviiue  this  dearth  of  knowledge,  foe 
Fidd  Research  Facility  (FRF)  of  foe  Coastal  Engineering  Research  Center 
(CERQ,  U.S.  Army  Engineer  Waterways  Experiment  Station  (USAEWES), 
installed  a  hi^^esolution,  directional  wave  gauge  consisting  of  a  linear  array 
of  pressure  gauges  for  long-term  observations  of  nearshore  directional  wave 
dimate  at  its  site  near  Duck,  NC  (Figure  1).  Data  fous  obtained,  which  take 
foe  form  of  wave  frequency-direction  spectra,  are  intended  for  use  by  foe 
broadest  possible  group  of  researchers  aid  ^plication  engineers  and  have 
been  archived  in  a  sinqile  form  of  database.  This  rqiort  is  intmded  to  simpli¬ 
fy  dissenunation  of  these  data  by  indexing  and  describing  means  of  access  to 
foe  set  of  observations  collected  during  foe  fourfo  year  of  dqiloyment.  Simi¬ 
lar  indexes  for  foe  first  3  years  of  dqiloyment  are  rqwrted  by  Long  (1991a, 
1991b)  and  Long  and  Smith  (1993). 

The  b^inning  text  of  fois  document  is  inteided  to  describe  and  clarify  foe 
substantid  information  contained  in  foe  ^pendbces.  Brief  overviews  are 
given  of  foe  measurement  site,  instrumentation,  data  collection,  and  method  of 
directional  spectral  estimation.  These  subjects  are  described  in  greater  ddail 
in  ofott  publications,  to  vfoidi  foe  reader  is  referred.  Following  foe  over¬ 
views  is  a  description  of  foe  archived  frequency-direction  spectra  and  some 
diaracterizing  bulk  parameters  foat  can  be  derived  from  them.  Appendix  A  is 
a  listing  of  these  characterizing  parameters  and  is  intended  to  be  used  as  a 
kind  of  catalog  of  foe  set  of  spe^.  Appendix  B  contains  griqihs  of  time 
series  of  some  of  these  parametos  as  a  pictorial  augmentation  of  foe  informa¬ 
tion  in  Ai^poidix  A.  Appmdix  C  illustrates  a  FORTRAN  computm^  program 
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Rgure  1 .  Location  and  offshore  bathymetry  of  the  FRF 

diat  can  be  used  to  read  archived  data,  of  which  a  sample  listing  is  given  in 
Appendix  D. 
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2  Field  Research  Facility 


As  shown  in  Figure  1,  the  FRF  is  located  on  the  barrier  Island  chain  of 
coastal  North  Carolina.  A  detailed  description  of  the  layout,  function,  and 
ogubilities  of  the  FRF  is  given  by  Birkemeier  et  al.  (1985).  Of  particular 
rdevance  to  directional  wave  studies  are  die  wave-steering  bathymetry  and 
wave-generating  winds. 

Bathymetry 


Regarding  bathymetry,  the  coastline  in  die  vicinity  of  the  FRF  is  nearly 
strai^t  for  several  tens  of  kilometers  north  and  south  (Figure  1).  It  is  orient¬ 
ed  such  that  a  shore-normal  line  (directed  seaward)  is  very  nearly  70  deg  from 
true  north.  Waves  and  onshore  winds  can  approach  this  site  along  an  easterly 
180-d^  arc  from  340  to  160  deg  true.  The  ^jacent  continental  shelf  is  wide, 
relatively  shallow,  and  of  somewhat  complex  bathymetry.  The  direction  of 
nearest  qiproach  of  the  100-m  isobadi,  n^idi  indicates  the  shelf  break,  is  10 
to  15  d^  south  of  east  and  is  about  80  km  distant.  A  typical  bottom  slope  for 
the  shelf  is  1  m/km,  but  diis  is  interrupted  by  numerous  features  of  1-  to  10- 
km  horizontal  scales  a*id  10-m  vertical  scales  scattered  irregularly  across  the 
shelf. 

Widiin  a  few  kilometers  of  the  FRF,  the  offshore  bathymetry  is  more 
regular,  with  isobaths  neariy  shore-parallel  and  a  bottom  dope  of  about 
2  m/km  (Figure  2).  Some  irr^ularities  exist.  Within  about  300  m  of  the 
shore,  diere  exists  a  complex  and  mobile  bar  system  (Birkemeier  1984). 

Waves  tuid  currents  have  created  some  irregular  bathymetry  in  the  vicinity  of 
die  FRF  researdi  pier,  whidi  extends  about  600  m  of^ore  (Miller, 
Birkemeier,  and  DeWall  1983). 

Wave-Generating  Winds 

The  site  is  subject  to  a  variety  of  climates,  which  gives  rise  to  a  diverse  set 
of  directional  wave  conditions.  Primary  sources  of  high-energy  waves  are 
winds  iosociated  widi  hurricanes  and  frontal  passages.  Though  no  hurricanes 
passed  direcdy  aver  die  FRF  during  the  period  covered  by  this  rqiort,  two 
hurricanes  (Gabrielle  and  Hugo)  passed  near  enough  that  significant  wave 
energy  was  measured  at  the  FRF.  Low-pressure  weather  fronts,  of  udiich 
several  crossed  die  FRF  site  during  diis  rqiorting  year,  were  typically 
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Rgure  2.  FRF  nearshore  bathymetry  and  coordinate  system 


oriented  northeast-souAwest,  with  strong  wave-generating  winds  coming  from 
the  northeast.  Detailed,  quantitative  descriptions  of  the  climate  at  the  FRF,  as 
determined  from  its  arsenal  of  instrumentation,  during  the  period  covered  by 
diis  rqmrt  are  given  by  Leffler  et  al.  (1991,  1992). 
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3  Instrumentation 


Hie  primary  instrument  in  this  study  is  a  high-resolution  directional  wave 
gauge.  It  consists  of  two  parts.  The  first  is  a  linear  array  of  sensors  that 
sample  sea-surfice  displacement  at  several  points  in  (horizontal)  ^ace.  The 
second,  described  in  the  following  section  on  data  processing,  is  the  mathe¬ 
matical  treatment  of  these  data  to  obtain  estimates  of  wave  direaionality. 

The  FRF  array  consists  of  nine  pressure  g»iges  mounted  i^proximately 
0.5  m  off  the  bottom  along  the  8-m  isobath  about  9(X)  m  offshore  and  to  the 
nordi  of  the  research  pier  (Figure  2).  Its  location  satisfies  three  constraints. 
First,  it  is  generally  outside  the  surf  zone  so  that  linear  wave  theory  is  appli¬ 
cable  in  data  processing.  Second,  it  is  in  water '  nallow  enou^  that  signals 
from  3-sec  waves,  die  shortest  periods  of  interest  here,  are  detectable  above 
baclq;round  noise  at  the  bottom-mounted  gauges.  Third,  it  is  located  away 
from  the  irregular  isobaths  around  die  pior  and  in  die  nearshore  bar  system, 
which  helps  minimize  bathymetrically  induced  inhomogeneities  in  the  wave 
field. 

Spacing  between  the  gauges  along  die  linear  array  appears  irregular  in  Fig¬ 
ure  2  but,  for  the  most  part,  corresponds  to  die  array-design  criterion  posed 
by  Davis  and  Regier  (1977)  diat  every  gauge  pair  has  a  unique  sqiaration. 
Figure  3  is  an  enlarged  view  of  die  array  layout  and  shows  gauge  spacing  as 
well  as  the  gauge  numbering  scheme.  Gauge  10  is  not  used  in  linear  array 
analysis  but  is  used  in  error  checking.  Minimum  gauge  spacing  is  5  m,  maxi¬ 
mum  spacing  (the  length  of  die  array)  is  255  m,  and  intermediate  gauge 
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spacings  are  in  multiples  of  S  m.  With  nine  gauges,  tfiere  are  36  possible 
unique  spacings.  In  the  FRF  array,  eight  redundant  spacings  are  intentionally 
left  for  ancillary  examination  of  spatial  homogeneity  of  the  wave  field.  Twen¬ 
ty-eight  unique  spacings  remain. 

Each  pressure  gauge  is  a  Senso-Metric  Model  SP973(C),  in  which  a  piezo¬ 
electric  strain  gauge  detects  displacement  of  a  pressure-sensitive  diaphragm 
referenced  to  an  evacuated  cavity.  Site  calibrations  indicate  an  accuracy  of 
foe  pressure  equivalent  of  ±0.006  m  of  water  for  wave-induced  fluctuations 
about  a  static  water  column  height  of  8  m.  Voltage  analogs  of  pressure  sig¬ 
nals  are  hard-wired  through  a  10-Hz,  fourth-order,  Butterworth  filter  (primari¬ 
ly  to  eliminate  60-Hz  noise)  to  an  analog-to-digital  signal  converter  and  then 
to  a  Digital  Equipment  Corporation  VAX  1 1/7S0  computer  for  data  acquisi¬ 
tion.  Discrttization  of  foe  foil-scale  signal  to  1 1-bit  binary  form  results  in  a 
digitization  step  of  foe  equivalent  of  0.007  m  of  water,  which  is  nearly  foe 
same  as  gauge  accuracy. 
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4  Data  Collection 


Signals  from  each  of  the  nine  pressure  gauges  were  sampled  at  2  Hz  and 
stored  digitally  as  records  of  4,096  points  (34  min  8  sec).  A  normal  collec¬ 
tion  consisted  of  four  such  records  or  16,384  points  Q  hr  16  min  32  sec)  for 
each  gauge.  Hence,  a  total  of  147,456  data  points  were  collected  to  produce 
one  frequency-direction  spectrum.  Starting  times  for  normal  collections  are 
die  same  as  those  for  routine  FRF  observations  (Birkemeier  et  al.  1985), 
whidi  occur  daily  at  OKX),  0700,  1300,  and  1900  hr  Eastern  Standard  Time 
(EST).  At  times  of  high  energy  or  when  specifically  requested  by  an  inves¬ 
tigator,  additional  daily  collections  occur  at  04(X),  1000,  1600,  and  2200  hr 
EST. 

During  the  period  covered  by  diis  rqwrt,  a  total  of  1,505  frequency- 
direction  spectra  were  obtained.  A  list  of  data  collection  start  times  for  these 
observations  is  given  in  Appendix  A.  Appendix  B  contains  time-series  plots 
of  spectral  parameters  widi  winds  and  currents  as  auxiliary  environmental 
varhfoles.  Locations  of  reference  anemom^er  and  current  meter  are  shown  in 
Figure  2. 
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5  Data  Processing 


G>nversion  of  measured  time  series  to  estimates  of  frequency-direaion 
spectra  requires  products  of  frequmcy  spectral  estimates  from  the  nine  gauges 
in  die  array.  For  final  results  to  be  accurate,  raw  input  data  must  be  of  ex- 
cqitionally  high  quality  so  diat  spiky  or  drifty  data  from  one  gauge  do  not 
contaminate  products  of  results  ^m  the  other  eight  gauges.  Hence,  the 
procedure  for  data  processing  is  to  dteck  raw  data  for  errors,  estimate  a 
frequency-direction  spectrum,  and  then  compute  some  bulk  parameters  with 
li^idi  to  characterize  results. 

Error  Checking 


Because  multiple  gauges  were  d^ioyed  in  what  was  assumed  to  be  a  uni¬ 
form  sea,  certain  statistical  propmies  of  raw  data  from  the  nine  gauges  should 
be  identical.  Hence,  properties  of  data  from  these  gauges  can  be  intercom- 
pared  to  isolate  bad  gauges.  Two  types  of  properties  were  used:  (a)  imegral, 
requiring  summing  of  data,  and  (b)  mctremal,  derived  from  maximal  and 
minimal  characteristics  of  a  time  saies.  Integral  properties  used  were  mean 
value,  standard  deviation,  skewness,  (excess)  kurtrais,  and  trend.  Extremal 
prtqierties  were  maximum  and  minimum  values,  first  derivatives,  and  second 
derivatives  of  pressure  time  series.  Reference  values  were  thoi  established  for 
eadi  prcqierty.  Excqit  for  skewness  and  kurtosis,  whidi  have  expected  values 
of  zero,  reference  values  were  the  medians  of  eadi  property  determined  from 
die  nine  gauges  of  die  linear  array  plus  die  tendi  gauge  shown  in  Figure  3.  If 
a  property  of  any  gauge  deviated  from  die  reference  value  by  more  than  a  pre¬ 
set,  empirically  determined  amount,  it  was  flagged  as  being  suspect,  and  die 
data  were  dien  furdier  examined  by  band  to  ensure  diat  the  flagging  procedure 
had  indeed  identified  a  malfonctioning  gauge.  A  more  detailed  description  of 
die  error-diecking  procedure  is  given  by  Long  and  Oltman-Shay  (1991). 

If  a  gauge  malfunctioned,  it  was  not  used  in  furdier  analysis.  The  analysis 
programs  v/en  written  so  that  data  from  a  subset  of  gauges  could  be  analyzed. 
Using  fewoT  gauges  results  in  reduced  directional  resolution,  with  some  gaug¬ 
es  bdng  more  oidcal  dian  othm.  If  either  of  the  two  gauges  with  the  small¬ 
est  qiaciog  is  lost,  results  are  invalid  at  bi^  frequencies  due  to  aliasing.  In 
diese  cases,  directional  analysis  was  truncated  at  a  lower  high-frequency  limit 
(generally  0.24  Hz  instead  of  the  normal  0.32  Hz).  If  either  of  these  two 
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wtn  Bot  kut,  a  ftiU  ndysis  wm  done.  Fiv  the  data  set  (tascrSMd  here,  diete 
were  never  fewer  than  six  hmctkHiing  gauges  in  the  linear  array. 

To  keep  trac^  of  the  set  of  functioning  gauges,  a  parameter  called  die 
gauge  paMm  was  cremed  and  stored  with  the  results  for  each  collection.  The 
gwge  pattern  is  a  nine-place  character  string  that  rqiresems  the  linear  array 
gauges  in  order  of  placement.  Each  place  in  the  string  contains  the  gauge 
number  if  the  gauge  was  functioning  properly  or  a  minus  sign  ( - )  if  die 
gauge  was  not  used  in  analysis.  This  parameter  can  be  of  use  in  later  analyses 
for  assessing  die  directional  resolving  ability  of  a  reduced  array. 

Frequency-Direction  Spectra 

Estimation  of  the  frequency-direction  spectrum  is  done  in  four  parts.  First, 
time  series  of  pressure  data  from  each  gauge  are  Fourier  transformed  to  die 
frequency  domain.  Second,  these  transforms  are  converted  to  sea-surface 
displacement  transforms.  Third,  cross  spectra  of  sea-surface  displacement  are 
conqiuted  between  all  unique  gauge  pairs  for  each  frequency.  Finally,  an 
estunate  is  made  of  a  directional  distribution  of  wave  energy  diat  corresponds 
to  the  computed  spatial  variation  in  cro^-spectral  drasity  for  each  frequracy. 

The  Fmirier  transform  is  convoational.  A  16,384-point  time  series  is 
divided  into  15  half-overlapping  sqpnents  of  2,048  points.  Segments  are 
tapered  with  a  Kaiser-Bessel  window  (a  modified  B^el  function  of  the  first 
kind,  compensated  uniformly  for  loss  of  variance  due  to  windowing)  and  fast 
Fourier  transformed.  An  intermediate-resolution  transform  is  found  by  aver¬ 
aging  the  15  transformed  segments,  frequency  by  frequency.  Final  transforms 
are  found  by  then  averaging  results  over  10  adjacent  frequency  bands.  Firud 
resolution  bandwiddi  is  0.00976  Hz,  and  d^ees  of  freedom  are  at  least  150 
(assuming  eight  contiguous  segments  and  ignoring  any  gain  from  liqiped  s^- 
ments).  Transform  estimates  are  retained  for  28  frequency  bands  with  band- 
center  frequency  ranging  from  0.054  to  0.318  Hz. 

Conversion  of  pressure  signals  at  dqidi  to  water-surfoce  displacement  is 
done  throu^  die  linear  wave  dieory  pressure  response  factor  as  described  in 
die  Shore  Pntection  Manual  (SPM  1984).  After  this  convmion,  conqilex 
cross  qiectra  in  die  form  of  coincident  and  quadrature  spectra  are  computed  in 
die  conventional  way  (Bendat  and  Piersol  1971;  Jenkins  and  Watts  19M) 
betweoi  all  unique  gauge  pairs.  Cross-spectral  estimates  at  a  given  frequency 
are  then  ordered  in  terms  of  gauge  sqianuion  distance,  or  lag  space,  in  prepa¬ 
ration  for  directional  spectral  estimation  et  that  frequency. 

Conversion  of  cross-spectral  patterns  in  lag  space  to  directional  spectra  is 
done  widi  die  Iterative  I^imum  Likdihood  Estimation  algoridim  dmved  and 
described  by  Pawka  (1982,  1983).  Hie  algoridim  is  also  described  in  qiplica- 
tion  to  data  from  heavei>i^-roll  buoys  by  Oltman-Shay  and  Guza  (1984). 
Accuracy  of  directional  estimates  depmds  on  frequency,  with  high-frequency 
waves  (short  wavdoigths)  being  better  resolved  by  an  array  of  finite  lengdi. 
Tests  with  artificial  data  indicate  diat  the  FRF  array  generally  can  resolve  die 
direction  of  a  unidirectional  wave  train  to  widiin  5  d^  and  can  distinguish 
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two  wive  trains  at  the  same  frequency  if  their  directions  differ  by  at  least  IS 

dq{. 

The  algoridun  used  here  yields  discrete  direction  "baodwidths"  or  arcs  of 
about  0.5  d^  for  0.318-Hz  waves  to  about  3.S  deg  for  0.0S4>Hz  waves.  It  is 
convenioit  to  have  direction  increments  the  same  for  all  frequoicies  so  diat  a 
r^pilar  array  can  be  used  to  rq)reseot  the  full  frequ«tcy*direction  spectrum. 
As  a  trade-off  between  the  two  discrete  arc-width  extremes,  directional  results 
were  integrated  over  2-deg  arcs  and  renormalized  with  this  arc  widdi  to  create 
evenly  ^aced  directional  spectra  at  all  frequencies.  By  nature,  linear  array 
results  have  a  180-deg  ambiguity  in  directional  detection.  It  is  assumed  here 
that  most  wind  wave  energy  propag^  onshore  and  that  an  insignificant 
amount  of  energy  propagates  ofMore.  Directions  of  intwest  are  then  in  the 
ISO-deg  arc  rq)resenting  seaward  ^proach  directions.  Dividing  diis  range 
into  2-d^  arcs  results  in  91  arc  center  directions  with  which  to  characterize 
discretdy  the  directional  distribution  of  wave  energy  at  a  given  frequency. 

The  primary  result  of  data  processing  is  an  estimate  of  the  discrete  fre¬ 
quency-direction  spectrum  ,  which  represents  the  variance  of  sea- 
surface  displacement  per  frequency  resolution  bandwidth  df  {=  0.00976  Hz) 
per  direction  resolution  arc  d6  (=  2  deg),  where  /,  is  the  n*  of  ^  =  28 

discrete  frequencies  and  6^  is  die  m*  of  ilf  =  91  discrete  directions.*  In 
this  work,  direction  is  considered  to  be  die  angle  from  which  wave  energy  is 
coming,  measured  counterclockwise  from  shore-normal  (Figure  3). 

Numerical  values  of  can  range  over  many  orders  of  magnitude, 

dqiending  on  the  amount  of  energy  in  a  given  frequency  band  and  direaion 
arc,  and  this  can  require  space-consuming  formats  for  archiving  data.  To 
sinqilify  diis  problem,  frequency-direction  spectra  can  be  saved  in  the  form  of 
directional  distribution  functions  defined  by 


D{fM 


S(fM 


(1) 


where  S(f^  is  the  frequency  spectral  density  at  frequency  The  directional 
distribution  function  has  units  of  deg'*,  and  its  im^ral  widi  respect  to  direc¬ 
tion  over  all  directions  is  unity. 

The  frequency  spectrum  in  Equation  1  rqiresents  die  sum  over  all  direc¬ 
tions  of  sea-surface  variance  per  frequency  bandwidth  and  is  defined  in  terms 
of  die  frequency-direction  spectrum  by 

w  -  x:  ® 


*  For  coavraieaM.qnUbobMdabbnvuliaiw  an  liiud  in  dMiMUlion  (Appendix  m- 
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vlMnilie  varidrtw  OD  the  Ti^<4iiiid  ^e  ire  defined  inilw  second  preceding 
ptngtiph.  Note  diat  diis  is  identical  to  a  cooventkmal  frequoicy  qiectrum 
that  would  result  ftom  a  time  series  of  sea-sur&ce  displacements  at  a  single 
point  in  qtace.  Because  it  is  an  int^ral  of  the  frequency-direction  ^lectnun, 
it  is  called  the  int^rated  frequency  spectrum. 

A  directional  analog  of  die  frequency  spectrum  is  the  integrated  direction 
qiectrum,  found  by  summing  the  frequency-direction  spectrum  over  all  fre¬ 
quencies  for  a  fixed-direction  arc.  It  is  computed  from 

WJ  -  E  SVM  4f 

■■1 


Figure  4  shows  one  way  to  display  die  frequency-direction  spectrum  and  the 
corresponding  integrated  frequency  and  integrated  direction  spectra. 

Bulk  Parameters 

Several  parameters  have  been  conqiuted  to  characterize  die  observed  spec¬ 
tra.  There  are  four  basic  types  of  parameters:  (a)  characteristic  wave  height, 
(b)  peak  frequency  (or  its  inverse,  peak  period),  (c)  peak  direction,  and  (d) 
directional  qiread.  Because  diere  is  more  dian  one  way  to  define  some  of 
these  parameters,  several  alternate  forms  are  presented  here. 

Characteristic  wave  height 

Characteristic  wave  heights  from  spectral  observations  are  most  frequently 
given  as  H^,  uhidi  is  four  times  die  standard  deviation  of  sea-surface  dis¬ 
placement.  It  can  be  determined  from  the  volume  under  the  frequency- 
direction  spectrum  by  die  equation 

«L  -  16  E  E  <Jf<» 

■■I  aiBl 


It  can  also  be  found  from  die  integrated  frequency  spectrum  by 


*  -  16E 


■■1 


ftiiidi  is  its  more  convottional  definition,  or  from  die  integrated  direction 
qiectrumby 

fli  .  16  £  wj  <» 


(3) 


(4) 


(5) 


(6) 
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Haicfrtqutncy 


Peak  frequency,  which  has  the  generic  ncxation^,  can  be  defrned  in  at 
least  two  ways.  One  way  is  to  find  die  frequency  (and  direction)  at  udiich  the 
frequency-direction  specttum  is  maximum.  This  peak  frequoicy  is  denoted 
f^.  Anodier  way  is  to  find  die  frequency  at  which  the  integrated  frequracy 
qiectnim  is  maxhmun.  This  is  the  more  conventional  definition,  because  of 
the  plethora  of  measured  frequency  spectra,  and  it  is  denoted  Hie  two 
peak  frequencies  may  not  be  the  same.  If  die  directional  distribution  is  broad 
at  the  fr^ency  for  which  the  int^ated  frequency  spectnim  is  maximum,  it 
is  possible  that  anoditf  frequoicy,  at  which  the  frequency-direction  spectrum 
has  a  narrow  directional  distribution,  will  denote  the  maximum  of  the 
frequency-direcdon  spectrum. 

Peak  period 

Peak  period  is  the  characteristic  wave  period  associated  with  spectral  peak 
frequency.  Denoted  generically  by  7^,  it  is  related  to  peak  frequency  by 
Peak  period  from  the  frequency-direction  spectrum  is  given  by 
•  Wpjn'  Conventional  peak  period,  derived  from  the  integrated  fre¬ 
quency  spectrum,  is  given  by  7,^  - 

Peak  diraction 

Peak  direction  is  the  direction  rqiresenting  the  most  energy.  Given  die 
generic  symbol  0^,  it,  too,  can  be  defined  in  several  ways.  One  peak  direc¬ 
tion  can  be  defin^  from  die  maximum  of  die  frequency-direction  spectrum. 

It  is  denoted  by  9^.  Another  peak  direction  can  be  associated  with  the 
maximum  of  the  instated  direction  spectrum,  defined  previously.  This  peak 
direction  is  denoted  9^.  It  can  differ  from  if  energy  in  the  frequency- 
direction  spectrum  is  centered  at  different  directions  for  different  frequencies. 
This  condition  tends  to  smear  energy  along  the  direction  axis  in  the  integrated 
direction  spectrum,  therdiy  shifting  the  peak  relative  to  the  peak  of  die  fre¬ 
quency-direction  plectrum.  A  diird  measure  of  peak  direction  is  a  weighted 
average  peak  direction  defined  by 

where 

9^  *■  peak  direction  of  die  directional  distribution  at  die  n*  frequency  of 
die  frequen^-directkm  qiectrum 

S{f^  ^  int^rated  frequency  spectrum  from  Equation  2 


and  is  d^ned  by  Equation  4.  This  definition  gives  highw  weights  to  the 
more  enarg^c  peak  directions  but  does  not  rely  on  the  single  distribution  with 
die  most  energy. 

Diroctional  spread 

A  fmirdi  type  of  characteristic  parameter  is  directional  spread.  This  pa¬ 
rameter,  denoted  generically  as  Ad,  gives  a  measure  of  the  range  of  directions 
from  which  some  significant  fraction  of  energy  is  propagating.  The  basic 
definition  used  here  is  the  arc  subtended  by  the  middle  two  quartiles  of  a 
directional  distribution.  As  illustrated  in  Figure  5,  the  directional  distribution 
function  for  a  particular  frequency  can  be  integrated  from  one 

bouiuling  direction  (here  the  shore^arallel  direction  at  +90  deg)  to  some 
arbitrary  direction  9j  to  make  a  kind  of  cumulative  distribution  function 
.  The  formal  definition  is 

-  E 

mm\ 


where  ^  is  the  index  of  a  discrete  angle  bin.  The  three  quartile  directions. 


called  and  d„,^,  respectively,  satisfy  the  equations 

-  0.25  (9) 

-  0.50  (10) 

W^O-0.75  (11) 

A  directional  spread  parameter  for  die  n*  frequency  is  defined  by 

A*.  -  -  K.,  («) 


If  Equation  12  is  qiplied  at  the  frequency  where  the  frequency-direction 
plectrum  is  maximum,  a  measure  of  directional  spread  at  the  peak  of  the 
freipimicy-direction  spectrum  is  obtained.  Ibis  parameter  is  denoted  Ad|^. 
If,  instead  of  a  directional  distribution  function  at  a  single  frequency,  the 
normalized  integrated  direction  spectrum  is  used  in  the  set  of  Equations  8  to 
12,  a  measure  of  bulk  directional  spread  is  obtained.  This  parametor  is  given 
die  symbol  Ad„.  A  third  measure  of  directional  spread  is  found  from  a 
qiecfrally  weighted  average  of  die  spreads  at  eadi  frequency.  Denoted  as 
A9j^,  diis  parameter  b  found  from 
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Together,  diese  1 1  parametm  give  a  bulk  charact^ ization  of  some  pr(q)er- 
ties  of  a  frequency-direction  spectrum.  There  are,  of  course,  many  odier 
parameters  that  can  be  defined,  but  die  present  set  is  sinqile  and  is  easio:  to 
use  than  die  2,548  discrete  spectral  densities  (28  frequencies  x  91  directions) 
required  for  a  foil  description  of  any  given  spectrum  discussed  ho'e. 
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6  Archived  Results 


An  q;)tical  disk  containing  the  set  of  obsoved  frequency-direction  spectra 
from  all  years  of  collection,  including  this  fourth  year,  has  bera  created  to 
ardiive  the  observations.  Appendix  A  contains  a  listing  of  the  date,  starting 
time,  and  the  diaracterizing  parameters  defined  previously  for  each  case  ar- 
daived  for  die  present  year.  It  is  intmded  to  be  used  as  a  kind  of  index  or 
catalog  of  die  set  of  available  cases.  For  reasons  explained  below,  dates  in 
Aiqiendix  A  are  given  in  die  form  yymmdd  where  yy  is  a  two-digit  year  indi¬ 
cator  (e.g.,  89  means  1989),  mm  is  the  numeric  index  of  die  calendar  month 
0.e,  01  is  January,  12  is  December,  etc.),  and  dtf  is  day  of  the  mondi.  All 
times  are  Eastern  Standard  Time.  A  24-hr  clock  is  used. 

Gr^hic  rqiresentations  of  data  collection  times,  some  bulk  parameters, 
and  some  auxiliary  environmental  variables  are  contained  in  Appendix  B. 

One  gnqih  is  shown  for  each  mondi  of  the  collection  year.  The  upper  part  of 
eadi  grqih  has  time  series  plots  of  the  bulk  paramaers  and 

Adjg,.  The  lower  part  of  each  gnqih  has  stick  figure  plots  of  foree  environ¬ 
mental  variables.  First  is  a  kind  of  crude  wave  vector  in  n^ich  die  stick 
vector  has  a  Imigdi  proportional  to  and  a  direction  given  by 
9^  *  180  d^.  The  180  d^  is  added  to  provide  a  physical  frame  of  refer¬ 
ence  consistent  widi  a  vector  pointing  in  the  direction  of  energy  propagation. 
The  assumption  that  all  waves  propagate  onshore  means  that  all  stick  vectors 
in  diis  part  of  die  gnqih  will  have  a  component  directed  upward  on  the  page. 

The  second  stick  figure  plot  is  the  wind  vector  as  measured  with  die  FRF 
environmental  anemometer.  Mounted  at  the  seaward  end  of  die  FRF  pier 
(Figure  2)  at  an  elevation  of  19.S  m  above  mean  sea  level,  this  instrument 
^ves  a  reasonable  estimate  of  the  wind  climate  in  die  vicinity  of  the  linear 
array. 

The  third  stick  figure  plot  is  die  currem  vector  as  measured  with  a  current 
meter  located  on  die  line  of  die  linear  array,  about  5  m  nordiward  of  gauge  1 
(Figure  2).  Note  diat  this  current  met^  is  in  a  different  location  from  the  one 
used  in  die  diree  prevkMis  directional  spectral  index  reports  (Long  1991a, 
1991b;  L(H^  and  Smidi  1993).  This  i^trumem  was  tq^roximatdy  2.4  m  off 
die  bottom  in  water  about  8  m  dtep  and,  dierefore,  sensed  curraits  near  the 
bottom.  All  available  current  data  are  plotted.  The  current  meter  was  subject 
to  storm  damage,  biological  fouling,  and  duration-related  electronic  problems. 
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so  dutt  are  availd)le  for  some  of  the  moi^  covered  by  this  report. 
Of  the  existing  data,  die  md^  may  note  a  significant  anticorrdation  between 
cross-shore  winds  and  cross-shore  currents.  This  is  consistent  with  die  bdiav- 
ior  of  wall-bounded,  shallow-water,  wind-goierated  currents.  Additional 
details  about  die  anemometer  and  current  met^  are  givm  by  Birkemeier  et  al. 
(1985). 
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7  Retrieving  Processed  Data 


The  dectro-cptical  medium  containing  die  directional-spectral  data  archive 
is  conqiact,  but  not  very  transportable.  Consequendy,  a  conversion  program 
has  bera  written  to  transform  die  data  into  a  radier  conventional,  SO^lumn, 
formatted  form  that  is  mudi  more  easily  distributed  on  common  magnetic 
media.  A  user  requesting  some  or  all  of  die  data  will,  by  defoult,  receive  die 
data  in  formatted  form.  It  may  be  possible  to  transfo*  the  data  in  other  ways, 
and  qiecific  requests  can  be  coordinated  with  die  FRF. 

The  data  archive  for  the  period  covered  by  diis  report  contains  1,505  files, 
one  for  each  observed  frequency-direction  spectrum.  When  converted  to 
formatted  form,  eadi  file  has  a  length  of  about  30,000  bytes,  so  the  complete 
archive  for  the  fourdi  collecdon  year  contains  rou^ly  45.2  megabytes  of 
information.  A  user  may  wish  to  consider  whether  this  quantity  of  informa- 
don  wUl  take  too  much  system  qiace  before  trying  to  copy  the  whole  archive. 
Subsets  of  data  can  be  created  by  reading  the  data  archive  one  file  at  a  time. 
Each  fomuttted  file  has  die  generic  name  FPyymniddhhnm.DAT,  where  FF 
stands  for  formatted  frequency-direction  spectrum,  the  character  grouping 
yynpodd  rqiresents  die  data  collection  date  (as  listed  in  Appendix  A),  and  the 
diaracter  grotqiing  hhnan  rqiresents  die  data  collection  start  time  (also  from 
Appendix  A). 

Once  a  file  is  on  equipment  and  in  a  position  to  be  read,  it  can  be  ii^  to 
a  omqniter  i»ogram  forough  any  ASCn-formatted  read  statement.  Af^i^ 
dix  C  contains  a  listing  of  a  FORTRAN  program  diat  can  read  the  formatted 
data  files.  The  variables  contrined  in  a  data  file  are  listed  in  die  header  of  die 
program  in  Appendix  C.  A  listing  of  a  sample  data  file  b  given  in  Appen¬ 
dix  D.  The  re^  statements  in  the  program  in  Appendix  C  can  be  visuidly 
aligned  widi  die  data  fields  of  the  listing  in  App^ix  D  if  die  user  wiriies  to 
edit  01  visually  read  a  dam  file.  Program  variable  names,  especially  those  dun 
have  paralld  synibols  in  diis  text,  are  also  listed  in  the  Notation  (Appendix 
E).  A  user  can  (fotain  data  by  directing  a  request  to: 

Qiief,  Field  Research  Facility 
1261  Duck  Road 
Kitty  Hawk,  NC  27949-4472 
Phone:  (919)261-3511 
Fax:  (919)  261-4432 
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8  Summary  of  Results 


Data  from  the  fourth  collection  year  of  high-resolution,  directional-spectral 
(foservations  at  the  FRF  have  been  put  in  a  form  foat  is  easily  accessible  to 
researdiers  interested  in  nearshore  processes.  Directional  gauge  array,  direc¬ 
tional  analysis  algorithms,  and  definitions  of  characterizing  parameters  are  de¬ 
scribed  in  the  body  of  this  rqmrt,  as  are  the  location  and  form  of  archived 
data.  Both  a  listing  and  a  gn^hic  presentation  of  data  collection  times  and 
characteristic  param^ers  are  given  in  the  appendixes.  The  appendixes  also 
contain  a  sample  data  file  and  a  listing  of  a  FORTRAN  program  that  can  be 
used  to  read  a  data  file. 


20 


Chapter  a  Summary  of  Raauitt 


References 


Bendat,  J.  S.,  and  Piersol,  A.  G.  (1971).  Rcmdom  data:  aiudysis  and  mea- 
surment  procedures.  Wiley-Interscience,  New  York. 

Birkemeier,  W.  A.  (1984).  "Time  scales  of  nearshore  profile  changes."  Pro¬ 
ceedings  of  the  19P  Coastal  Engineering  Conference.  American  Society  of 
Civil  Engineers,  Houston,  TX,  1507-1521. 

Birkemeier,  W.  A.,  MUler,  H.  C.,  WUhelm,  S.  D.,  DeWall,  A.  E.,  and 
Gorbics,  C.  S.  (1985).  "A  user’s  guide  to  the  Coastal  Engineering  Re- 
seardi  Cotter’s  (CERC’s)  Field  Research  Facility,"  Technical  R^rt 
CERC-85-1,  U.S.  Army  Engineer  Watoways  Experiment  Station, 
Vicksburg,  MS. 

Davis,  R.  E.,  and  Regier,  L.  A.  (1977).  "Mediods  for  estimating  directional 
wave  spectra  from  multi-element  arrays,"  Journal  of  Marine  Research  35, 
453-477. 

Jenkins,  G.  M.,  and  Watts,  D.  G.  (1968).  Spectral  analysis  and  its  applica¬ 
tions^  Holden-Day,  Oakland,  CA. 

Leffler,  M.  W.,  Baron,  C.  F.,  Scarborough,  B.  L.,  Hathaway,  K.  K.,  and 
Hayes,  R.  T.  (1991).  "Annual  data  summary  for  1989,  C^C  Fidd  Re¬ 
search  Facility,"  Technical  Rqtort  CERC-91-9,  U.S.  Army  Engineer  Wa¬ 
terways  Experiment  Station,  Vicksburg,  MS. 

_ .  (1992).  "Annual  data  sununary  for  1990,  CERC  Field  Research 

Facility,"  Technical  Rqtort  CERC-92-3,  U.S.  Army  Engineer  Waterways 
Experiment  Station,  Vicksburg,  MS. 

Long,  C.  E.  (1991a).  "Index  and  bulk  parameters  for  frequency-direction 
q)ectra  measured  at  CERC  Field  Reseat^  Facility,  Sq)tember  1986  to  Au¬ 
gust  1987,"  Miscellaneous  Paper  CERC-91-6,  U.S.  Army  Engineer  Wa¬ 
terways  Exp^imoit  Station,  Vicksburg,  MS. 

_ .  (1991b).  "Index  and  bulk  parameters  for  frequency-direction  spectra 

measured  at  CERC  Field  Researt^  Facility,  Sq>tember  1987  to  August 
1988,"  Miscellaneous  CXRC-91-7,  U.S.  Army  Engineer  Waterways 
Experiment  Station,  Vicksburg,  MS. 


21 


Long,  C.  E.,  and  Oltman-Shay,  J.  M.  (1991).  "Directional  diaractM’istics  of 
waves  in  shallow  water,*  Technical  Rq)ort  CERC*91-1,  U.S.  Army  Engi¬ 
neer  Waterways  Experiment  Station,  Vicksburg,  MS. 

Long,  C.  E.,  ami  Smith,  W.  L.  (1993).  "Index  and  bulk  parameters  for  fre¬ 
quency-direction  spectra  measured  at  CERC  Field  Research  Facility,  Sep¬ 
tember  1988  to  August  1989,"  Miscellaneous  Paper  CERC-93-1,  U.S. 
Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS. 

Miller,  H.  C.,  Birkemeier,  W.  A.,  and  DeWall,  A.  E.  (1983).  "Effects  of 
CERC  research  pier  on  nearshore  processes."  Proceedings  of  Coasted 
Structures  ‘83.  American  Society  of  Civil  Engineers,  Arlington,  VA,  769- 
784. 

Oltman-Shay,  J.,  and  Guza,  R.  T.  (1984).  "A  data-ad^tive  ocean  wave 
directional-spectrum  estimator  for  pitdi  and  roll  type  measurements," 
Journal  of  Physical  Oceanography  14,  18(X)-1810. 

Pawka,  S.  S.  (1982).  "Wave  directional  characteristics  on  a  partially  shel¬ 
tered  coast,"  Ph.D.  diss.,  Scripps  Institute  of  Oceanography,  University  of 
California,  San  Diego,  CA. 

_ .  (1983).  "Island  shadows  in  wave  directional  spectra,"  Journal  of 

Geophysical  Research  88,  2579-2591. 

Shore  Protection  Manual  (1984).  4*  ed.,  2  vol,  U.S.  Army  Engineer  Water¬ 
ways  Experiment  Station,  U.S.  Government  Printing  Office,  Washington, 
DC. 


22 


RefaranoM 


Appendix  A 

Table  of  Collection  Times  and 
Bulk  Parameters 


Table  A1 

CoOeetion  Times  and  Bulk  Parameters 


TInm 

EST 

B 

9 

9 

a 

a 

dBfl 

a 

a 

890901 

0100 

0.48 

0.093 

0.093 

10.72 

10.72 

*16.0 

•16.0 

-1.9 

42.2 

22.2 

890901 

0700 

0.60 

0.093 

0.093 

10.72 

10.72 

-14.0 

1.6 

44.1 

22.5 

890901 

1300 

0.50 

0.083 

0.093 

11.98 

10.72 

•22.0 

-6.5 

31.9 

23.2 

890901 

1900 

0.49 

0.093 

0.093 

10.72 

10.72 

•16.0 

•34.0 

-19.3 

26.3 

24.6 

890902 

0100 

0.46 

0.093 

0.093 

10.72 

10.72 

•16.0 

-30.0 

•24.0 

21.9 

20.0 

18.5 

890902 

0700 

0.48 

0.093 

0.093 

10.72 

10.72 

•12.0 

•12.0 

-15.5 

ESI 

20.9 

21.4 

1300 

0.44 

0.113 

0.093 

8.87 

10.72 

•34.0 

•34.0 

•26.8 

24.4 

25.8 

21.5 

890902 

1900 

0.45 

0.123 

0.093 

8.16 

10.72 

•38.0 

•14.0 

-28.2 

24.8 

23.3 

20.4 

0100 

0.50 

0.123 

0.250 

■in 

4.01 

-12.0 

•12.0 

-9.9 

36.0 

25.9 

24.8 

890903 

0700 

1.38 

0.171 

0.171 

■if*i 

5.83 

46.0 

48.0 

44.1 

35.2 

29.1 

14.6 

890903 

1300 

1.13 

0.181 

0.181 

■sfl 

5.52 

46.0 

46.0 

36.1 

37.5 

29.1 

30.3 

890903 

1900 

1.82 

0.162 

0.162 

6.19 

6.19 

34.0 

34.0 

31.1 

19.9 

19.5 

14.9 

890904 

r" 

1.67 

0.142 

7.04 

7.04 

12.0 

16.0 

19.6 

22.6 

21.0 

17.7 

890904 

0400 

1.86 

0.142 

0.132 

7.04 

7.56 

22.0 

20.0 

20.3 

23.9 

19.4 

890904 

0700 

2.12 

0.132 

0.132 

7.56 

7.56 

12.0 

12.0 

12.9 

22.9 

21.8 

15.1 

890904 

1000 

2.26 

0.123 

8.16 

8.16 

4.0 

4.0 

10.5 

23.6 

22.3 

17.9 

890904 

1300 

2.43 

0.123 

0.113 

8.16 

8.87 

8.5 

21.5 

21.5 

15.9  1 

890904 

1600 

2.59 

0.113 

0.113 

8.87 

8.87 

■JLl 

KXl 

4.8 

21.7 

21.5 

13.0 

890904 

1900 

2.59 

0.132 

0.132 

7.56 

7.56 

0.0 

0.0 

1.7 

24.7 

ESI 

14.6 

890904 

2200 

2.51 

0.123 

0.113 

8.16 

8.87 

0.0 

0.0 

1.4 

25.0 

24.5 

20.3 

890905 

0100 

2.30 

0.113 

0.113 

8.87 

8.87 

10.0 

0.0 

0.8 

25.6 

24.9 

20.4 

890905 

0400 

2.21 

0.132 

0.113 

7.56 

8.87 

•4.0 

-2.0 

2.3 

26.9 

25.6 

20.0 

890905 

0700 

2.07 

0.103 

0.113 

9.71 

8.87 

0.0 

6.0 

3.8 

28.5 

26.4 

21.3 

890905 

1000 

1.98 

0.054 

0.113 

18.45 

8.87 

-22.0 

•4.0 

6.4 

29.7 

26.0 

11.3 

BvuyuB 

1300 

1.80 

0.054 

0.113 

18.45 

8.87 

•22.0 

•8.0 

29.5 

25.3 

10.6 

890905 

1600 

1.85 

0.054 

0.054 

18.45 

18.45 

-18.0 

-12.0 

-5.6 

24.0 

21.9 

8.8 

890905 

1900 

1.77 

0.064 

0.064 

15.62 

15.62 

-14.0 

-16.0 

-2.5 

27.8 

25.0 

11.5 

890905 

2200 

1.80 

0.064 

0.064 

15.62 

15.62 

-12.0 

•10.0 

-2.5 

25.2 

23.1 

13.9 

890906 

0100 

1.84 

0.064 

0.064 

15.62 

15.62 

-14.0 

•14.0 

-7.0 

23.8 

20.6 

11.5 

890906 

0400 

1.87 

0.064 

0.064 

15.62 

15.62 

•26.0 

•14.0 

-10.9 

24.3 

20.4 

12.8 

890906 

0700 

1.92 

0.064 

0.064 

15.62 

15.62 

•22.0 

•20.0 

-12.6 

24.1 

20.1 

9.6 

890906 

1000 

1.90 

0.064 

0.064 

15.62 

15.62 

•18.0 

•18.0 

•10.8 

21.6 

11.7 
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Table  A1  (Continued) 


Data 

Vtm 

UT 

III 

MC 

MC 

dag 

da# 

dag 

dag 

BSBHBMHXn 

B90906 

1300 

1.85 

0.064 

0.064 

15.62 

15.62 

•22.0 

-18.0 

-13.1 

22.8 

21.2 

11.6 

890906 

1600 

2.00 

0.074 

0.064 

13.57 

15.62 

•18.0 

-20.0 

-10.6 

27.6 

21.5 

13.2 

890906 

1900 

2.11 

0.064 

0.064 

15.62 

15.62 

•22.0 

-20.0 

-9.6 

27.4 

21.8 

14.0 

890906 

2200 

2.21 

0.064 

0.064 

15.62 

15.62 

•18.0 

-20.0 

-8.6 

26.8 

20.1 

9.2 

890907 

0100 

2.29 

0.074 

0.074 

13.57 

13.57 

•24.0 

-20.0 

-7.6 

29.0 

21.3 

11.7 

890907 

0400 

2.34 

0.074 

0.074 

13.57 

13.57 

•22.0 

-22.0 

-12.5 

24.4 

20.0 

9.7 

890907 

0700 

2.46 

0.064 

0.074 

15.62 

13.57 

•22.0 

-22.0 

-15.9 

22.1 

18.8 

7.8 

1  890907 

1000 

2.31 

0.074 

0.074 

13.57 

13.57 

•20.0 

-22.0 

-14.6 

23.9 

20.1 

13.9 

n  890907 

1300 

2.23 

0.074 

0.074 

13.57 

13.57 

•22.0 

-22.0 

-15.0 

23.2 

20.1 

10.4 

1  890907 

1600 

2.17 

0.064 

0.074 

15.62 

13.57 

•22.0 

-22.0 

-15.9 

22.5 

20.8 

10.4 

1  890907 

1900 

2.09 

0.064 

0.074 

15.62 

13.57 

•18.0 

-20.0 

-16,9 

22.9 

21.7 

13.7 

1  890907 

2200 

2.03 

0.064 

0.083 

15.62 

11.98 

•22.0 

-20.0 

-16.3 

22.5 

20.6 

11.9 

I  890908 

0100 

2.09 

0.064 

0.064 

15.62 

15.62 

•18.0 

-18.0 

-19,0 

19.9 

18.8 

11.7 

1  890908 

0400 

2.09 

0.064 

0.064 

15.62 

15.62 

•16.0 

-18.0 

-18.7 

19.5 

19.4 

11.4 

y  890908 

0700 

2.12 

0.054 

0.054 

18.45 

18.45 

•18.0 

-18.0 

-19.5 

20.1 

20.4 

12.4 

D  890908 

1000 

2.19 

0.054 

0.064 

18.45 

15.62 

•22.0 

-20.0 

-19.2 

18.8 

19.0 

9.9 

890908 

1300 

2.19 

0.064 

0.064 

15.62 

15.62 

•18.0 

•18.0 

-19.2 

16.5 

16.9 

11.5 

890908 

1600 

2.11 

0.064 

0.064 

15.62 

15.62 

•18.0 

-18.0 

-16.9 

16.2 

16.8 

12.7 

890908 

1900 

1.95 

0.064 

0.064 

15.62 

15.62 

•14.0 

-16.0 

-15.0 

15.2 

15.9 

10.7 

890908 

2200 

1.69 

0.074 

0.074 

13.57 

13.57 

•18.0 

-18.0 

-14.5 

20.5 

19.5 

12.7 

890909 

0100 

1.56 

0.074 

0.074 

13.57 

13.57 

•18.0 

-14.0 

-14.2 

21.4 

21.3 

18.6 

890909 

9400 

1.62 

0.074 

0.074 

13.57 

13.57 

•12.0 

-8.0 

-10.6 

19.3 

19.4 

15.3 

890909 

0700 

1.94 

0.074 

0.074 

13.57 

13.57 

•16.0 

-14.0 

-14.1 

17.5 

17.4 

13.9 

890909 

1000 

2.46 

0.074 

0.074 

13.57 

13.57 

•12.0 

•14.0 

-12.8 

13.4 

13.8 

11.4 

890909 

1300 

2.50 

0.074 

0.074 

13.57 

13.57 

•18.0 

•16.0 

-16.1 

15.7 

15.2 

10.8 

890909 

1600 

2.13 

0.074 

0.074 

13.57 

13.57 

•18.0 

-16.0 

-14.9 

18.8 

18.3 

19.0 

890909 

1900 

2.15 

0.074 

0.074 

13.57 

13.57 

•12.0 

-12.0 

-13.2 

17.5 

16.8 

14.6 

890909 

2200 

2.12 

0.074 

0.064 

13.57 

15.62 

0.0 

-4.0 

-6.9 

18.1 

16.4 

14.0 

890910 

0100 

1.91 

0.064 

0.074 

15.62 

13.57 

•8.0 

•8.0 

-8.9 

19.5 

19.6 

16.3 

890910 

0400 

1.72 

0.074 

0.074 

13.57 

13.57 

•12.0 

-14.0 

-13.6 

21.7 

21.8 

21.2 

890910 

0700 

1.54 

0.074 

0.074 

13.57 

13.57 

•12.0 

-12.0 

•12.8 

20.6 

20.6 

17.9 

890910 

1000 

1.37 

0.103 

0.074 

9.71 

13.57 

•24.0 

-10.0 

-6.8 

25.2 

24.1 

22.1 

890910 

1300 

1.20 

0.083 

0.074 

11.98 

13.57 

0.0 

-6.0 

-10.2 

25.3 

25.0 

20.6 

890910 

1600 

1.08 

0.074 

0.074 

13.57 

13.57 

•12.0 

-10.0 

-13.3 

26.5 

26.1 

24.1 

890910 

1900 

1.07 

0.083 

0.083 

11.98 

11.98 

2.0 

0.0 

•8.4 

26.1 

24.9 

20.8 

890910 

2200 

1.02 

0.083 

0.083 

11.98 

11.98 

0.0 

0.0 

-8.8 

27.5 

27.3 

25.7 

890911 

0100 

0.96 

0.083 

0.083 

11.98 

11.98 

0.0 

2.0 

-6.7 

28.6 

27.0 

20.9 

890911 

0400 

0.86 

0.083 

0.083 

11.98 

11.98 

4.0 

2.0 

-4.3 

28.8 

27.5 

21.3 

890911 

0700 

0.80 

0.093 

0.083 

10.72 

11.98 

4.0 

2.0 

•2.6 

25.7 

24.0 

19.9 

1  890911 

1300 

0.81 

0.083 

0.083 

11.98 

11.98 

0.0 

2.0 

-3.5 

25.1 

22.8 

17.7 

890911 

1900 

0.69 

0.093 

0.093 

10.72 

10.72 

0.0 

2.0 

0.1 

25.9 

24.3 

18.3 

1  890912 

0100 

0.68 

0.093 

0.093 

10.72 

10.72 

•10.0 

-10.0 

-3.4 

27.0 

28.3 

22.6 

890912 

0700 

0.61 

0.103 

0.103 

9.71 

9.71 

14.0 

12.0 

0.3 

29.7 

27.2 

21.6 

890912 

1300 

0.60 

0.093 

0.103 

10.72 

9.71 

0.0 

6.0 

1.0 

33.9 

31.4 

21.1 

890912 

1900 

0.54 

0.103 

0.103 

9.71 

9.71 

2.0 

2.0 

-5.7 

28.6 

28.4 

15.8 

890913 

0100 

0.55 

0.123 

0.113 

8.16 

8.87 

2.0 

2.0 

-0.5 

29.9 

25.9 

25.1 

890913 

0700 

0.53 

0.113 

0.113 

8.87 

8.87 

4.0 

4.0 

0.0 

31.4 

29.4 

28.4 

890913 

1300 

0.52 

0.123 

0.113 

8.16 

8.87 

2.0 

•14.0 

-10.9 

33.8 

36.3 

23.0 

1  890913 

1900 

0.52 

0.171 

0.113 

5.83 

8.87 

•48.0 

-52.0 

-24.0 

49.4 

36.7 

12.3 

8909U 

0100 

0.67 

0.162 

0.162 

6.19 

6.19 

•46.0 

•U.O 

-35.7 

35.5 

23.3 

12.6 

1  890914 

0700 

0.71 

0.152 

0.152 

6.58 

6.58 

•46.0 

•44.0 

-42.3 

22.1 

16.8 

10.8 

890914 

1300 

0.64 

0.142 

0.142 

7.04 

7.04 

•40.0 

-40.0 

•36.6 

20.3 

18.1 

14.3 

890914 

1900 

0.68 

0.142 

0.132 

7.04 

7.56 

•42.0 

•42.0 

-39.5 

18.9 

15.9 

10.0 

1  890915 

0100 

0.59 

0.132 

0.142 

7.56 

7.04 

•28.0 

-40.0 

-37.9 

18.8 

16.9 

11.3 

1  890915 

1300 

0.48 

0.142 

0.142 

7.04 

7.04 

-40.0 

-28.0 

•30.4 

23.8 

20.4 

17.8 
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4r 


68«r 

6h 

6t« 

1300  I  1.09 
1.52 


1.66 
2.13 
1.9« 
1.78 
1600  I  1.72 
1.80 
2200  I  1.88 


890920  0100 
890920  0400 
890920  0700 
890920 
890920 
890920  I  1600 
1900 

890920 


890922  0700 
890922  I  1000 
1300 
1600 

890922  I  1900 
2200 


0100  2.27 
0400  2.15 


300  1.10 
600  0.96 


890923 


890924 
890924 
890924  I  0700 
890924 
890924 
890924 


fShMt3of3W 


Table  A1  (Continued) 


TIm 

OMa 

tST 

890924 

890924 

89092S 

89092S 

09092S 

890925 

890925 

890925 

890925 

890925 

890926 

890926 

890926 

890926 

890926 

890927 


890927  I  1000 
1300 
1900 

890928  0100 
890928  0700 
890928  1300 
890928  1900 

890929  0100 
890929  0700 
890929  1300 
890929  1900 

890930  0100 
890930  0700 
890930 
890930 


004  0100 
1004  0700 
004  1300 
004  1900 

005  0100 
005  0700 
005 
005 


a 

ifT 

1.32 

0.123 

0.123 

1.32 

0.142 

0.132 

1.29 

0.152 

0.152 

1.33 

0.113 

0.162 

1.31 

0.103 

0.201 

1.44 

0.103 

0.181 

1.50 

0.152 

0.162 

1.49 

0.142 

0.142 

1.60 

0.113 

0.123 

1.47 

0.123 

0.123 

1.29 

0.113 

0.123 

1.15 

0.113 

0.113 

1.04 

0.113 

0.113 

0.95 

0.132 

0.123 

0.91 

0.132 

0.132 

1.65 

0.181 

0.181 

2.07 

0.162 

0.162 

2.42 

0.132 

0.142 

2.23 

0.123 

0.132 

1.99 

0.132 

0.123 

1.46 

0.123 

0.123 

1.26 

0.113 

0.123 

1.17 

0.132 

0.132 

1.01 

0.142 

0.142 

0.85 

0.103 

0.123 

0.81 

0.142 

0.142 

0.77 

0.142 

0.132 

0.68 

0.132 

0.132 

0.66 

0.132 

0.132 

0.60 

0.132 

0.132 

0.55 

0.132 

0.132 

0.49 

0.123 

0.142 

0.56 

0.123 

0.123 

0.56 

0.093 

0.093 

0.63 

0.191 

0.093 

0.65 

0.152 

0.103 

0.90 

0.162 

0.162 

0.89 

0.113 

0.103 

0.97 

0.171 

0.171 

0.91 

0.132 

0.152 

1.01 

0.132 

0.132 

0.90 

0.123 

0.123 

0.92 

0.132 

0.132 

0.80 

0.123 

0.123 

0.71 

0.123 

0.123 

1.39 

0.181 

0.191 

1.61 

0.152 

0.152 

1.09 

0.132 

0.123 

0.99 

0.132 

0.132 

0.71 

0.152 

0.152 

0.98 

0.171 

0.162 

0.68 

0.162 

0.162 

0.41 

0.142 

0.162 

•10.0 

•20.0 

•18.0 

■nn 

•24.0 

•24.0 

•12.0 

•22.0 

•10.0 

•24.0 

•26.0 

•24.0 

•28.0 

•30.0 

•16.0 

•12.0 

•12.0 

38.0 

38.0 

30.0 

30.0 

10.0 

10.0 

•46.0 

•48.0 

•16.0 

•40.0 

•42.0 

•20.0 

•12.0 

•24.0 

•12.0 

•24.0 

•24.0 

•14.0 

•14.0 

36.0 

40.0 

22.0 

22.0 

22.0 

30.0 

18.0 

28.0 

24.0 

24.0 

42.0 

40.0 

32.0 

32.0 

6.0 

20.0 

Q 

4*9 

Q 

! - : 

29.3 

23.0 

21.6 

29.9 

26.0 

22.3 

46.1 

30.1 

32.4 

48.3 

32.8 

16.3 

45.9 

34.9  , 

11.6 

39.3 

33.0 

15.5 

30.4 

26.7 

18.3 

33.3 

31.1 

27.2 

28.1 

29.3 

15.4 

23.6 

24.0 

11.5 

23.9 

27.0 

13.5 

30.1 

32.1 

12.3 

30.5 

31.4 

15.2 

23.0 

26.1 

13.3 

52.4 

24.7 

22.5 

20.9 

16.5 

13.6 

20.7 

19.0 

14.0 

22.6 

20.4 

15.5 

21.8 

19.9 

14.8 

22.5 

21.4 

17.3 

24.3 

23.1 

20.2 

32.5 

27.1 

23.8 

35.6 

33.6 

35.4 

31.4 

30.3 

24.5 

41.1 

40.8 

18.5 

31.8 

33.3 

23.9 

33.5 

33.7 

31.9 

26.9 

27.1 

20.2 

24.0 

21.4 

19.7 

20.3 

18.4 

25.5 

24.7 

22.0 

24.1 

23.5 

17.9 

26.5 

28.5 

20.6 

28.3 

26.4 

16.4 

55.2 

25.5 

16.4 

53.6 

34.2 

57.5 

41.0 

36.6 

18.9 

46.7 

40.8 

24.9 

44.6 

31.1 

37.7 

30.3 

31.8 

22.1 

37.6 

32.0 

37.2 

28.9 

29.6 

24.0 

21.0 

23.4 

18.3 

24.8 

22.1 

19.2 

18.9 

19.9 

13.8 

21.9 

15.9 

10.7 

23.1 

19.7 

13.0 

28.9 

20.0 

18.7 

30.5 

19.2 

22.7 

22.1 

17.2 

12.4 

19.1 

15.3 

11.4 

27.1 

21.1 

10.9 

38.1 

1^ 

26.6 
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TIm 

DM* 

E8T 

4r 


891010 

891010 

891010 

891010 

891011 

891011 

891011 

891011 

891012 

891012 

891012 

891012 

891013 

891013 

8910U 

8910U 

891014 

891014 

891015 

891016 

891016 

891016 

891017 

891017 

891017 

891018 

891018 

891018 

891019 

891019 


0.113 

8.87 

0.074 

8.87 

0.074 

13.57 

0.074 

13.57 

0.074 

13.57 

0.2S0 

4.01 

0.181 

5.52 

0.181 

5.52 

0.191 

5.24 

0.181 

5.52 

0.191 

5.24 

0.220 

4.75 

0.201 

4.98 

0.181 

5.83 

0.171 

6.19 

0.152 

6.19 

0.162 

6.19 

0.152 

6.58 

0.162 

6.19 

0.201 

4.98 

0.123 

7.56 

0.171 

5.83 

0.162 

6.19 

0.093 

7.56 

0.132 

7.04 

0.142 

6.58 

0.152 

6.19 

0.093 

11.98 

0.103 

9.71 

0.132 

9.71 

0.132 

7.56 

0.132 

7.56 

0.093 

7.04 

0.093 

7.04 

0.103 

9.71 

0.113 

7.04 

0.113 

7.56 

0.113 

7.04 

0.054 

18.45 

0.054 

7.04 

0.054 

18.45 

0.064 

15.62 

0.064 

5.83 

0.210 

4.75 

0.142 

7.04 

0.123 

8.16 

0.103 

10.72 

0.103 

7.56 

0.103 

9.71 
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Data 

Tkaa 

EST 

HI 

MO 

Me 

4aa 

4aa 

891021 

0100 

0.63 

0.093 

0.093 

10.72 

10.72 

6.0 

8.0 

•6.4 

34.3 

31.1 

26.1 

891021 

0700 

0.53 

0.093 

0.093 

10.72 

10.72 

•12.0 

•14.0 

•6.2 

29.1 

28.3 

23.2 

891021 

1300 

0.43 

0.093 

0.103 

10.72 

9.71 

•4.0 

•2.0 

•14.1 

30.3 

27.3 

22.2  1 

891021 

1900 

0.40 

0.103 

0.103 

9.71 

9.71 

•20.0 

•46.0 

•25.0 

32.1 

16.0 

20.6 

1  891022 

0100 

0.31 

0.093 

0.093 

10.72 

10.72 

•12.0 

•12.0 

•23.9 

27.6 

20.0 

21.0 

\  891022 

0700 

0.35 

0.103 

0.103 

9.71 

9.71 

•20.0 

•18.0 

•4.3 

34.6 

25.4 

25.5 

1  891022 

1300 

0.67 

0.240 

0.220 

4.17 

4.54 

54.0 

54.0 

32.7 

49.4 

18.7 

14.2 

1  891022 

1900 

0.82 

0.162 

0.162 

6.19 

6.19 

30.0 

30.0 

27.6 

24.9 

18.4 

12.6 

1  891023 

0100 

0.60 

0.201 

0.103 

4.98 

9.71 

40.0 

38.0 

16.6 

48.0 

21.0 

11.2 

I  891023 

0700 

0.90 

0.220 

0.220 

4.54 

4.54 

52.0 

52.0 

32.3 

33.7 

24.1 

21.4 

1  891023 

1900 

0.74 

0.181 

0.113 

5.52 

8.87 

34.0 

38.0 

6.8 

52.1 

26.1 

13.3 

1  891024 

0100 

0.78 

0.113 

0.113 

8.87 

8.87 

•20.0 

•14.0 

•2.6 

34.5 

30.4 

26.2 

\  891024 

0700 

1.04 

0.210 

0.220 

4.75 

4.54 

22.0 

20.0 

9.0 

34.4 

23.3 

15.7 

\  891024 

1300 

1.32 

0.132 

0.201 

7.56 

4.98 

•26.0 

•24.0 

5.0 

42.3 

24.2 

19.2 

1  891024 

1900 

1.68 

0.123 

0.123 

8.16 

8.16 

•18.0 

•10.0 

6.0 

37.0 

22.1 

U.3 

1  89102S 

0100 

1.83 

0.123 

0.113 

8.16 

8.87 

•18.0 

•4.0 

2.7 

30.0 

22.4 

16.9 

1  89102S 

0400 

1.95 

0.103 

0.103 

9.71 

9.71 

•12.0 

•8.0 

4.0 

33.1 

22.1 

15.2 

89102S 

0700 

2.17 

0.103 

0.103 

9.71 

9.71 

•18.0 

•20.0 

•4.3 

28.5 

20.8 

11.2 

891025 

1300 

2.46 

0.093 

0.093 

10.72 

10.72 

•18.0 

•16.0 

•12.6 

20.3 

19.6 

10.3 

891025 

1600 

2.63 

0.083 

0.083 

11.98 

11.98 

•16.0 

•16.0 

•12.7 

16.9 

17.4 

13.3 

891025 

1900 

2.53 

0.074 

0.083 

13.57 

11.98 

•12.0 

•12.0 

•11.7 

16.6 

17.3 

11.4 

891025 

2200 

2.46 

0.083 

0.083 

11.98 

11.98 

•16.0 

•14.0 

•13.9 

18.3 

18.6 

16.3 

891026 

0100 

2.39 

0.083 

0.083 

11.98 

11.98 

•14.0 

•14.0 

•14.2 

20.4 

20.6 

16.6 

891026 

0400 

2.48 

0.083 

0.083 

11.98 

11.98 

•8.0 

•12.0 

•10.1 

17.6 

17.7 

16.0 

891026 

0700 

2.44 

0.083 

0.083 

11.98 

11.98 

•14.0 

•14.0 

•12.0 

16.9 

17.3 

16.3 

891026 

1300 

2.27 

0.074 

0.074 

13.57 

13.57 

•2.0 

•10.0 

•8.4 

18.5 

18.7 

14.7 

891026 

1600 

2.18 

0.074 

0.074 

113.57 

13.57 

•6.0 

•6.0 

•7.8 

19.3 

19.6 

13.9 

891026 

1900 

1.98 

0.074 

0.074 

13.57 

13.57 

•12.0 

•6.0 

•11.9 

20.5 

21.1 

16.9 

891026 

2200 

1.90 

0.074 

0.074 

13.57 

13.57 

•10.0 

•10.0 

•12.0 

21.2 

20.9 

18.3 

891027 

0100 

1.92 

0.074 

0.074 

13.57 

13.57 

•4.0 

•12.0 

•10.1 

20.8 

21.0 

21.8 

891027 

0400 

1.94 

0.074 

0.074 

13.57 

13.57 

•16.0 

•10.0 

•12.0 

21.4 

21.8 

19.7 

891027 

0700 

1.87 

0.074 

0.074 

13.57 

13.57 

•12.0 

•12.0 

•12.0 

20.0 

20.3 

16.1 

891027 

1000 

1.73 

0.074 

0.074 

13.57 

13.57 

•14.0 

•14.0 

•13.0 

21.1 

22.0 

19.8 

891027 

1300 

1.70 

0.074 

0.074 

13.57 

13.57 

•4.0 

•12.0 

•9.3 

21.7 

21.8 

18.6 

891027 

1900 

1.60 

0.074 

0.074 

13.57 

13.57 

•12.0 

•14.0 

•9.9 

24.5 

24.5 

21.8 

891028 

0100 

1.59 

0.074 

0.074 

13.57 

13.57 

•12.0 

•12.0 

•12.9 

23.4 

23.4 

21.6 

1  891028 

0700 

1.58 

0.074 

0.074 

13.57 

13.57 

•12.0 

•12.0 

•12.3 

22.1 

22.3 

20.6 

I  891028 

1300 

1.58 

0.074 

0.083 

13.57 

11.98 

•12.0 

•14.0 

•13.1 

21.6 

21.4 

18.8 

891028 

1900 

1.49 

0.083 

0.074 

11.98 

13.57 

•14.0 

•14.0 

•14.8 

24.3 

24.7 

21.2 

891029 

0100 

1.41 

0.074 

0.074 

13.57 

13.57 

•16.0 

•16.0 

•13.6 

22.6 

23.6 

19.3 

891029 

0700 

1.34 

0.074 

0.074 

13.57 

13.57 

•10.0 

•14.0 

•15.0 

23.6 

25.3 

18.7 

891029 

1300 

1.34 

0.074 

0.074 

13.57 

13.57 

•18.0 

•16.0 

•20.1 

29.5 

25.2 

18.5  X 

891029 

1900 

1.45 

0.123 

0.074 

8.16 

13.57 

•26.0 

•28.0 

•24.7 

30.5 

23.9 

16.1  1 

1  891030 

0100 

1.46 

0.113 

0.113 

8.87 

8.87 

•36.0 

•36.0 

•26.2 

28.2 

23.6 

14.0  1 

891030 

0700 

1.56 

0.113 

0.113 

8.87 

8.87 

•36.0 

•28.0 

•27.5 

28.9 

22.5 

17.2  1 

891030 

1300 

1.61 

0.103 

0.113 

9.71 

8.87 

•32.0 

•32.0 

•26.9 

25.1 

21.1 

20.7  n 

891030 

1900 

1.45 

0.113 

0.113 

8.87 

8.87 

•38.0 

•38.0 

•28.7 

29.3 

24.8 

18.7  1 

891031 

0100 

1.86 

0.103 

0.113 

9.71 

8.87 

•30.0 

•28.0 

•29.6 

22.8 

21.3 

15.2 

891031 

0400 

1.91 

0.113 

0.103 

8.87 

9.71 

•32.0 

•30.0 

•23.6 

22.1 

22.0 

V,  .5 

891031 

0700 

1.98 

0.103 

0.103 

9.71 

9.71 

•34.0 

•20.0 

•30.9 

23.4 

23.0 

18.6 

891031 

1000 

1.89 

0.103 

0.103 

9.71 

9.71 

•38.0 

•36.0 

•31.7 

29.6 

28.7 

28.1 

891031 

1300 

1.71 

0.103 

0.103 

9.71 

9.71 

•40.0 

•38.0 

•29.0 

32.2 

29.9 

33.5 

891031 

1900 

1.40 

0.113 

0.113 

8.87 

8.87 

•40.0 

•16.0 

•31.3 

32.5 

29.2 

24.7 

(ShMtOutSO}  I 


A6 


Appendix  A  Table  of  CoNoetion  Twnat  and  Bulk  Paramatara 


Tabl«  A1  (ContbuMd) 


891103 

891103 

891103 

891104 

891104 

891105 

891105 

891106 

891106 

891106 

891106 

891107 

891107 

891107 

891107 

891108 

891108 

891108 

891108 

891109 

891109 

891109 

891109 

891110 

891110 

891110 

891110 

891111 

891111 

891111 

891111 

891112 

891112 

891112 

891112 

891113 

891113 

891113 

891113 

891114 

891114 

891114 

891114 


0.113  0.113 
0.123  0.113 
0.123  0.113 
0.113  0.113 

0.123  0.123 
0.132  0.113 
0.201  0.210 
0.064  0.132 

0.220  0.210 
0.064  0.220 
0.191  0.191 

0.171  0.171 
0.074  0.074 


0.191 

0.191 

0.181 

0.181 

0.093 

0.093 

0.103 

0.103 

0.064 

0.064 

0.064 

0.064 

0.064 

0.064 

0.289 

0.289 

non 

0.220 

0.181 

0.181 

0.201 

0.201 

0.191 

0.181 

0.181 

0.181 

0.191 

0.181 

•12.0 

-18.0 

•16.0 

-12.0 

-10.0 

•38.0 

34.0 

40.0 

-10.0 

-14.0 

26.0 

40.0 

36.0 

-12.0 

48.0 

30.0 

44.0 

24.0 

40.0 

-12.0 

-12.0 

-14.0 

-14.0 

-14.0 

m 

-14.0 

•14.0 

-12.0 

-12.0 

•10.0 

KX;] 

-12.0 

-12.0 

-34.0 

-12.0 

-34.0 

-14.0 

-14.0 

•18.0 

•26.0 

-28.0 

•34.0 

-32.0 

•24.0 

•26.0 

•34.0 

-32.0 

•24.0 

•30.0 

-28.0 

-58.0 

-42.0 

-54.0 

-42.0 

-40.0 

•38.0 

•18.0 

•38.0 

-40.0 

-42.0 

-42.0 

•30.0 

64.0 

60.0 

58.0 

52.0 

56.0 

34.0 

36.0 

-12.0 

-10.0 

-20.0 

-14.0 

29.3  27.7  25.4 

29.2  26.6  20.9 

31.1  28.9  24.2 

40.5  28.0  32.5 

50.1  25.4  24.8 

51.5  31.7  26.3 

46.9  40.1  42.4 

52.5  33.8  19.6 

47.5  29.5  27.0 

56.9  26.1  16.3 

41.1  18.1  14.6 


35.3  26.0  25.6 

36.0  22.1  21.0 

26.2  14.0  15.2 

26.9  21.5  13.0 

31.1  28.2  23.7 

66.5  25.4  25.6 

36.8  32.0  20.2 

81.3  28.8  22.8 

55.5  22.6  18.9 

52.6  28.1  20.9 

53.3  29.4  14.6 

32.8  32.2  22.9 

24.9  23.6  21.0 

27.8  23.4  18.4 

23.3  23.4  14.2 

30.0  28.8  16.4 

33.3  28.4  28.2 

52.2  45.3  60.0 

50.9  40.2  50.7 

51.5  39.1  23.6 

37.6  27.1  17.2 

31.0  24.5  18.5 

31.0  22.2 

30.8  20.6 


fShmtt7of30t 


Appendix  A  Table  of  CoOeotion  Timee  and  Bullc  Perametere 


Table  A1  (Continued) 

DoM 

hhm 

1ST 

m 

•M 

^0^ 

MC 

if 

ir 

dee 

dee 

dee 

dee 

891115 

0100 

0.82 

0.181 

0.171 

5.52 

5.83 

-42.0 

•u.o 

-41.6 

22.4 

15.8 

9.1 

891115 

0700 

0.93 

0.162 

0.162 

6.19 

6.19 

-44.0 

-u.o 

-42.2 

20.6 

17.9 

13.7 

891115 

1300 

0.72 

0.162 

0.162 

6.19 

6.19 

-40.0 

-42.0 

•38.6 

21.7 

15.4 

11.2 

891115 

1900 

0.80 

0.162 

0.142 

6.19 

7.04 

-46.0 

-U.O 

•42.9 

21.1 

17.6 

15.1 

891116 

0100 

0.91 

0.152 

0.142 

6.58 

7.04 

-42.0 

-42.0 

-U.2 

20.1 

14.9 

13.2 

891116 

0700 

1.61 

0.132 

0.123 

7.56 

8.16 

-36.0 

-38.0 

-43.9 

15.8 

11.3 

7.6 

891116 

1000 

1.58 

0.123 

0.103 

8.16 

9.71 

-36.0 

-38.0 

•43.1 

15.6 

13.0 

8.6 

891116 

1300 

0.91 

0.123 

0.103 

8.16 

9.71 

-38.0 

-38.0 

-38.0 

16.5 

14.1 

11.3 

891116 

1900 

0.74 

0.113 

0.113 

8.87 

8.87 

-38.0 

-38.0 

-12.2 

54.9 

25.9 

19.7 

891117 

0100 

0.82 

0.240 

0.103 

4.17 

9.71 

58.0 

60.0 

18.5 

81.7 

15.7 

8.2 

891117 

0700 

0.83 

0.103 

0.103 

9.71 

9.71 

-26.0 

68.0 

22.8 

82.7 

19.3 

25.5 

891117 

1300 

0.67 

0.113 

0.103 

8.87 

9.71 

-26.0 

-26.0 

1.1 

60.5 

29.3 

32.2 

891117 

1900 

0.71 

0.103 

0.103 

9.71 

9.71 

-22.0 

•22.0 

-7.2 

U.7 

33.0 

32.4 

891118 

0100 

0.59 

0.103 

0.103 

9.71 

9.71 

-26.0 

-24.0 

-17.5 

n.9 

33.5 

30.4 

891118 

0700 

0.49 

0.103 

0.103 

9.71 

9.71 

-14.0 

-14.0 

-19.4 

27.4 

26.3 

24.9 

891118 

1300 

0.45 

0.103 

0.103 

9.71 

9.71 

-20.0 

-20.0 

-19.9 

27.8 

27.1 

25.4 

891118 

1900 

0.46 

0.103 

0.103 

9.71 

9.71 

-16.0 

•16.0 

-19.9 

28.8 

26.8 

27.7 

891119 

0100 

0.90 

0.220 

0.103 

4.54 

9.71 

56.0 

58.0 

42.2 

31.3 

14.3 

9.0 

891119 

0700 

1.28 

0.162 

0.162 

6.19 

6.19 

30.0 

32.0 

31.8 

27.5 

22.7 

15.5 

891119 

1300 

1.04 

0.171 

0.162 

5.83 

6.19 

38.0 

32.0 

30.8 

29.3 

23.5 

14.3 

891119 

1900 

0.62 

0.103 

0.103 

9.71 

9.71 

-10.0 

28.0 

14.2 

U.6 

25.6 

30.4 

891120 

0100 

0.38 

0.103 

0.103 

9.71 

9.71 

-16.0 

-16.0 

-12.4 

35.5 

31.4 

29.1 

891120 

0700 

0.26 

0.103 

0.103 

9.71 

9.71 

-20.0 

•34.0 

-23.4 

28.1 

27.2 

24.5 

891120 

1300 

0.26 

0.162 

0.103 

6.19 

9.71 

•42.0 

•48.0 

•39.9 

31.0 

18.8 

4.5 

891120 

1900 

0.44 

0.142 

0.142 

7.04 

7.04 

-38.0 

•38.0 

-45.8 

17.1 

5.9 

3.6 

891121 

0100 

0.37 

0.142 

0.142 

7.04 

7.04 

-40.0 

-40.0 

-42.4 

9.0 

8.9 

3.6 

891121 

0700 

1.46 

0.171 

0.152 

5.83 

6.58 

46.0 

40.0 

U.4 

24.0 

14.5 

11.8 

891121 

1300 

1.51 

0.132 

0.132 

7.56 

7.56 

26.0 

30.0 

37.5 

28.2 

16.6 

11.5 

891121 

1900 

1.20 

0.142 

0.142 

7.04 

7.04 

20.0 

38.0 

38.2 

28.9 

18.2 

17.7 

891122 

0100 

1.59 

0.152 

0.152 

6.58 

6.58 

38.0 

38.0 

41.5 

27.1 

19.3 

16.7 

891122 

0700 

1.19 

0.142 

0.113 

7.04 

8.87 

24.0 

24.0 

30.6 

30.7 

21.8 

14.0 

891122 

1300 

1.00 

0.123 

0.123 

8.16 

8.16 

6.0 

20.0 

23.9 

29.0 

25.9 

25.4 

891122 

1900 

1.19 

0.230 

0.220 

4.35 

4.54 

30.a 

18.0 

23.9 

31.0 

26.8 

21.7 

891122 

2200 

2.00 

0.162 

0.171 

6.19 

5.83 

26.0 

24.0 

14.8 

32.6 

31.8 

22.8 

891123 

0100 

2.08 

0.162 

0.162 

6.19 

6.19 

18.0 

36.0 

5.1 

61.0 

32.8 

25.0 

891123 

0400 

2.06 

0.152 

0.152 

6.58 

6.58 

38.0 

40.0 

16.1 

43.0 

28.7 

31.3 

891123 

0700 

2.60 

0.142 

0.142 

7.04 

7.04 

16.0 

46.0 

32.0 

28.6 

24.9 

25.9 

891123 

1000 

2.27 

0.142 

0.132 

7.04 

7.56 

36.0 

U.O 

34.2 

31.0 

27.3 

23.8 

891123 

1300 

1.80 

0.132 

0.132 

7.56 

7.56 

24.0 

U.O 

25.1 

33.8 

26.9 

25.7 

891123 

1900 

1.67 

0.113 

0.113 

8.87 

8.87 

14.0 

20.0 

24.0 

30.6 

25.3 

32.0 

891124 

0100 

1.73 

0.103 

0.103 

9.71 

9.71 

16.0 

16.0 

18.9 

29.7 

26.5 

32.1 

891124 

0700 

1.39 

0.093 

0.093 

10.72 

10.72 

-4.0 

18.0 

18.4 

30.0 

24.9 

28.4 

891124 

1300 

1.43 

0.093 

0.093 

10.72 

10.72 

14.0 

0.0 

10.4 

26.4 

24.9 

28.7 

891124 

1900 

1.35 

0.083 

0.083 

11.98 

11.98 

-16.0 

4.0 

-0.9 

29.4 

26.2 

27.8 

1  891125 

0700 

0.9S 

0.083 

0.083 

11.98 

11.98 

-12.0 

-14.0 

-11.2 

24.3 

25.2 

21.4 

1  891125 

1300 

0.73 

0.083 

0.083 

11.98 

11.98 

-10.0 

-12.0 

-14.9 

23.7 

24.5 

18.3 

891125 

1900 

0.65 

0.083 

0.083 

11.98 

11.98 

•12.0 

-12.0 

•21.6 

23.7 

16.4 

14.2 

891126 

0100 

O.U 

0.093 

0.093 

10.72 

10.72 

-12.0 

•16.0 

-23.7 

32.5 

19.3 

21.3 

891126 

0700 

0.30 

0.093 

0.093 

10.72 

10.72 

-18.0 

-18.0 

•30.5 

32.4 

21.9 

18.8 

891126 

1300 

0.22 

0.093 

0.093 

10.72 

10.72 

•8.0 

•8.0 

•30.0 

36.5 

23.5 

19.3 

891126 

1900 

0.22 

0.162 

0.093 

6.19 

10.72 

-46.0 

-46.0 

-39.3 

39.9 

36.4 

9.8 

891127 

0100 

0.78 

0.279 

0.279 

3.59 

3.59 

48.0 

46.0 

32.6 

28.3 

25.8 

24.2 

1  ? 
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Table  A1  (Continued) 

DM* 

Vmm 

■ST 

Sr 

Sr 

mSS^ 

MC 

•w. 

Sag 

SS^ 

AS^ 

s*a 

891127 

0700 

0.90 

0.210 

0.201 

4.75 

4.98 

48.0 

46.0 

37.7 

29.9 

27.9 

23.8 

891127 

1300 

1.08 

0.191 

0.191 

5.24 

5.24 

20.0 

20.0 

13.2 

32.8 

32.6 

17.6 

891127 

1900 

0.86 

0.191 

0.210 

5.24 

4.75 

24.0 

24.0 

23.5 

36.4 

34.5 

22.9 

891128 

0100 

0.80 

0.201 

0.201 

4.98 

4.98 

•46.0 

•46.0 

-42.7 

46.7 

41.5 

45.8 

891128 

0700 

0.82 

0.181 

0.181 

5.52 

5.52 

-46.0 

-U.O 

-a.o 

26.9 

24.7 

16.5 

891128 

1300 

0.66 

0.162 

0.162 

6.19 

6.19 

-48.0 

•48.0 

-42.1 

30.9 

23.1 

18.6 

891128 

1900 

0.53 

0.171 

0.162 

5.83 

6.19 

•48.0 

-46.0 

-47.2 

29.9 

19.9 

16.6 

891129 

0100 

1.38 

0.191 

0.191 

5.24 

5.24 

34.0 

52.0 

42.7 

22.4 

19.6 

15.8 

891129 

0700 

1.78 

0.152 

0.152 

6.58 

6.58 

42.0 

54.0 

45.7 

25.9 

21.4 

21.6 

891129 

1300 

1.47 

0.162 

0.162 

6.19 

6.19 

28.0 

40.0 

39.7 

26.4 

20.3 

20.2 

891129 

1900 

1.45 

0.152 

0.152 

6.58 

6.58 

24.0 

24.0 

35.5 

26.5 

21.1 

13.5 

1  891130 

0100 

1.15 

0.152 

0.152 

6.58 

6.58 

20.0 

26.0 

32.1 

26.7 

21.7 

16.5 

991130 

0700 

0.86 

0.142 

0.152 

7.04 

6.58 

20.0 

20.0 

26.9 

26.7 

24.2 

16.0 

891130 

1300 

0.37 

0.142 

0.142 

7.04 

7.04 

10.0 

12.0 

11.3 

39.2 

27.9 

32.0 

891130 

1900 

0.29 

0.074 

0.074 

13.57 

13.57 

-12.0 

•12.0 

-5.8 

34.9 

29.8 

21.4 

891201 

0100 

0.45 

0.318 

0.308 

3.15 

3.25 

60.0 

60.0 

43.7 

30.6 

20.5 

16.7 

891201 

0700 

1.27 

0.142 

0.142 

7.04 

7.04 

16.0 

28.0 

31.3 

27.6 

25.7 

21.9 

891201 

1300 

0.76 

0.152 

0.152 

6.58 

6.58 

22.0 

38.0 

32.4 

28.0 

23.6 

18.3 

891201 

1900 

0.56 

0.201 

0.201 

4.98 

4.98 

36.0 

30.0 

26.2 

33.5 

29.7 

23.1 

891202 

0100 

0.50 

0.142 

0.142 

7.04 

7.04 

16.0 

16.0 

17.9 

36.7 

27.8 

26.9 

891202 

0700 

0.58 

0.171 

0.171 

5.83 

5.83 

28.0 

22.0 

12.1 

U.3 

31.3 

21.4 

891202 

1300 

0.58 

0.113 

0.113 

8.87 

8.87 

•24.0 

-24.0 

•18.0 

32.9 

30.7 

19.7 

891202 

1900 

0.60 

0.113 

0.113 

8.87 

8.87 

•26.0 

-26.0 

-32.5 

37.9 

19.7 

19.3 

891203 

0100 

0.45 

0.142 

0.113 

7.04 

8.87 

-44.0 

-42.0 

-38.9 

38.8 

19.5 

6.4 

891203 

0700 

0.94 

0.171 

0.162 

5.83 

6.19 

42.0 

50.0 

40.8 

19.5 

16.5 

8.8 

891203 

1300 

1.14 

0.142 

0.142 

7.04 

7.04 

22.0 

56.0 

38.4 

26.1 

14.9 

15.0 

891203 

1900 

1.26 

0.191 

0.181 

5.24 

5.52 

50.0 

58.0 

44.8 

22.5 

12.9 

9.7 

891204 

0100 

1.44 

0.142 

0.132 

7.04 

7.56 

28.0 

44.0 

40.3 

26.5 

15.6 

16.5 

891205 

1900 

0.35 

0.132 

0.093 

7.56 

10.72 

-38.0 

-38.0 

-32.3 

37.7 

30.9 

10.5 

891206 

0100 

0.29 

0.132 

0.093 

7.56 

10.72 

-40.0 

-40.0 

-25.5 

39.6 

34.8 

26.8 

891206 

0700 

0.28 

0.074 

0.074 

13.57 

13.57 

0.0 

-8.0 

-21.1 

36.3 

31.7 

21.9 

891206 

1900 

0.43 

0.308 

0.298 

3.25 

3.K 

•58.0 

-56.0 

-42.1 

27.2 

11.8 

7.1 

891207 

0100 

0.38 

0.142 

0.142 

7.04 

7.04 

-42.0 

•40.0 

-42.1 

25.1 

12.9 

6.2 

891207 

0700 

0.71 

0.250 

0.279 

4.01 

3.59 

58.0 

60.0 

41.6 

27.4 

15.0 

7.0 

891207 

1900 

1.39 

0.181 

0.162 

5.52 

6.19 

30.0 

30.0 

35.3 

26.2 

23.2 

14.0 

891208 

0100 

1.63 

0.171 

0.171 

5.83 

5.83 

24.0 

38.0 

32.9 

30.0 

29.1 

24.0 

891208 

0700 

2.47 

0.152 

0.152 

6.58 

6.58 

16.0 

18.0 

25.8 

32.9 

31.7 

31.6 

891208 

1000 

2.75 

0.142 

0.142 

7.04 

7.04 

20.0 

14.0 

20.3 

33.0 

33.5 

33.6 

891208 

1300 

2.98 

0.132 

0.132 

7.56 

7.56 

16.0 

10.0 

18.4 

34.3 

34.3 

33.2 

891208 

1600 

3.35 

0.123 

0.132 

8.16 

7.56 

16.0 

16.0 

16.4 

36.8 

34.0 

32.2 

891208 

1900 

3.83 

0.113 

0.113 

8.87 

8.87 

16.0 

10.0 

17.4 

31.2 

30.3 

29.3 

891208 

2200 

4.06 

0.103 

0.113 

9.71 

8.87 

-8.0 

8.0 

12.5 

31.8 

31.7 

31.8 

891209 

0100 

4.06 

0.103 

0.103 

9.71 

9.71 

-2.0 

4.0 

10.2 

33.7 

33.2 

31.0 

891209 

0400 

3.70 

0.103 

0.103 

9.71 

9.71 

14.0 

12.0 

19.4 

36.8 

33.8 

32.9 

891209 

0700 

3.59 

0.093 

0.093 

10.72 

10.72 

•12.0 

14.0 

14.4 

33.4 

31.8 

26.7 

891209 

1000 

3.52 

0.093 

0.093 

10.72 

10.72 

-10.0 

4.0 

9.7 

31.8 

30.9 

26.4 

891209 

1300 

3.76 

0.093 

0.093 

10.72 

10.72 

-14.0 

2.0 

12.2 

34.2 

32.5 

28.8 

891209 

1600 

4.03 

0.093 

0.113 

10.72 

8.87 

-12.0 

4.0 

10.0 

33.2 

32.0 

30.4 

891209 

1900 

4.17 

0.093 

0.093 

10.72 

10.72 

•8.0 

0.0 

4.0 

29.4 

29.7 

26.9 

891209 

2200 

4.03 

0.093 

0.093 

10.72 

10.72 

-10.0 

2.0 

2.1 

31.0 

30.4 

25.8 

891210 

0100 

4.09 

0.093 

0.093 

10.72 

10.72 

-14.0 

0.0 

4.1 

33.6 

34.0 

30.2 
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- 

Thaa 

I8T 

m 

hr 

^0^ 

•M 

is* 

dee 

891210 

0400 

3.77 

0.083 

0.093 

11.98 

10.72 

-22.0 

-4.0 

7.9 

40.9 

34.3 

25.3 

891210 

0700 

3.30 

0.093 

0.093 

10.72 

10.72 

-18.0 

-8.0 

-0.5 

37.2 

35.0 

29.6 

891210 

1000 

2.88 

0.083 

0.083 

11.98 

11.98 

-16.0 

-14.0 

-3.6 

35.1 

33.2 

28.4 

891210 

1600 

2.14 

0.093 

0.093 

10.72 

10.72 

-18.0 

-6.0 

-11.9 

35.1 

33.2 

28.9 

891210 

1900 

1.84 

0.093 

0.093 

10.72 

10.72 

-12.0 

-12.0 

-10.7 

34.7 

32.8 

29.6 

1  891211 

0100 

1.62 

0.093 

0.093 

10.72 

10.72 

-30.0 

-26.0 

-19.7 

34.1 

32.8 

31.8 

891211 

0700 

1.32 

0.103 

0.093 

9.71 

10.72 

-30.0 

-20.0 

-21.0 

31.1 

31.1 

U.6 

891211 

1900 

0.65 

0.093 

0.093 

10.72 

10.72 

-12.0 

-12.0 

-13.9 

26.7 

27.6 

21.8 

891212 

0100 

0.52 

0.103 

0.103 

9.71 

9.71 

-16.0 

-12.0 

-20.1 

31.1 

31.6 

25.6 

891212 

0700 

0.50 

0.103 

0.103 

9.71 

9.71 

-22.0 

-24.0 

-29.3 

27.8 

27.6 

18.6 

891212 

1300 

0.45 

0.103 

0.103 

9.71 

9.71 

-30.0 

-26.0 

-7.5 

40.4 

29.4 

28.0 

891212 

1900 

0.59 

0.279 

0.279 

3.59 

3.59 

70.0 

66.0 

40.1 

72.9 

48.5 

51.7 

1  891213 

0100 

1.47 

0.201 

0.181 

4.98 

5.52 

48.0 

48.0 

43.6 

17.2 

15.2 

12.5 

1  891213 

0400 

1.96 

0.162 

0.162 

6.19 

6.19 

30.0 

52.0 

40.7 

23.4 

20.9 

19.4 

891213 

0700 

2.66 

0.142 

0.132 

7.04 

7.56 

44.0 

48.0 

43.7 

27.5 

26.7 

22.6 

891213 

1300 

2.87 

0.103 

0.103 

9.71 

9.71 

22.0 

20.0 

28.1 

31.5 

28.4 

30.6 

891213 

1600 

2.70 

0.093 

0.103 

10.72 

9.71 

6.0 

4.0 

20.1 

27.8 

25.2 

16.5 

891213 

1900 

2.34 

0.093 

0.103 

10.72 

9.71 

0.0 

0.0 

16.4 

26.3 

24.5 

18.3 

8912U 

0100 

1.63 

0.103 

0.103 

9.71 

9.71 

-2.0 

0.0 

2.8 

22.9 

22.1 

20.1 

8912U 

0700 

1.30 

0.093 

0.093 

10.72 

10.72 

-14.0 

4.0 

0.0 

29.4 

26.3 

26.8 

8912U 

1300 

0.99 

0.093 

0.093 

10.72 

10.72 

-16.0 

-12.0 

-0.3 

38.7 

30.9 

33.0 

891214 

1900 

0.88 

0.093 

0.093 

10.72 

10.72 

-12.0 

-12.0 

-3.7 

36.8 

28.8 

26.9 

891215 

0100 

0.69 

0.103 

0.103 

9.71 

9.71 

-16.0 

-12.0 

-2.7 

38.8 

33.5 

37.5 

891215 

1300 

0.52 

0.318 

0.103 

3.15 

9.71 

-56.0 

-14.0 

-29.7 

42.7 

19.8 

9.4 

891215 

1900 

0.39 

0.064 

0.064 

15.62 

15.62 

-10.0 

-12.0 

-22.7 

29.6 

19.9 

19.3 

891216 

0100 

0.45 

0.269 

0.269 

3.72 

3.72 

74.0 

74.0 

22.9 

99.5 

20.0 

5.1 

891216 

0700 

1.33 

0.181 

0.181 

5.52 

5.52 

44.0 

60.0 

48.9 

22.1 

16.5 

13.2 

891216 

1300 

1.21 

0.152 

0.162 

6.58 

6.19 

42.0 

42.0 

41.9 

27.8 

19.7 

19.2 

891217 

1900 

0.78 

0.054 

0.054 

18.45 

18.45 

-12.0 

58.0 

26.1 

55.6 

26.5 

15.5 

891218 

0100 

0.63 

0.054 

0.054 

18.45 

18.45 

-16.0 

-16.0 

10.1 

49.4 

23.6 

14.4 

891218 

0700 

0.61 

0.064 

0.054 

15.62 

18.45 

-10.0 

48.0 

16.3 

53.4 

22.2 

15.8  1 

891218 

1900 

1.07 

0.191 

0.191 

5.24 

5.24 

32.0 

46.0 

33.4 

24.5 

17.8 

15.1 

891219 

0100 

1.17 

0.181 

0.171 

5.52 

5.83 

24.0 

40.0 

30.4 

24.2 

21.1 

19.2 

891219 

0700 

0.90 

0.171 

0.181 

5.83 

5.52 

22.0 

22.0 

29.6 

27.2 

23.2 

16.8 

891219 

1300 

0.82 

0.201 

0.201 

4.98 

4.98 

38.0 

38.0 

27.7 

35.5 

29.0 

21.7 

891219 

1900 

1.09 

0.191 

0.191 

5.24 

5.24 

20.0 

40.0 

26.6 

33.7 

28.9 

26.4 

891220 

0100 

1.27 

0.162 

0.162 

6.19 

6.19 

16.0 

38.0 

19.8 

32.5 

25.4 

25.3 

891220 

0700 

1.41 

0.171 

0.171 

5.83 

5.83 

42.0 

42.0 

31.1 

28.6 

23.0 

22.0 

891220 

1300 

1.57 

0.142 

0.142 

7.04 

7.04 

22.0 

44.0 

34.1 

26.2 

20.5 

23.3 

891220 

1900 

0.97 

0.152 

0.152 

6.58 

6.58 

34.0 

28.0 

24.4 

30.6 

22.2 

24.7 

891221 

0100 

0.77 

0.064 

0.064 

15.62 

15.62 

-18.0 

28.0 

11.3 

39.4 

22.7 

23.3 

891221 

0700 

0.67 

0.064 

0.064 

15.62 

15.62 

-14.0 

-14.0 

2.3 

35.3 

23.8 

25.6 

891221 

1300 

0.69 

0.064 

0.064 

15.62 

15.62 

-10.0 

-10.0 

-6.8 

26.5 

25.1 

22.6 

891221 

1900 

0.88 

0.064 

0.064 

15.62 

15.62 

-10.0 

66.0 

23.9 

69.8 

21.5 

21.9 

891221 

2200 

1.69 

0.201 

0.201 

4.98 

4.98 

52.0 

56.0 

42.6 

22.6 

17.5 

15.4 

891222 

0100 

2.25 

0.152 

0.152 

6.58 

6.58 

U.O 

52.0 

39.5 

26.0 

19.8 

20.6 

891222 

0400 

2.33 

0.132 

0.142 

7.56 

7.04 

26.0 

50.0 

39.4 

28.6 

20.5 

22.1 

891222 

0700 

2.11 

0.142 

0.142 

7.04 

7.04 

20.0 

52.0 

31.0 

30.3 

21.3 

21.5 

891222 

1000 

2.15 

0.152 

0.152 

6.58 

6.58 

28.0 

52.0 

34.2 

30.9 

22.9 

20.0 

891222 

1300 

1.90 

0.142 

0.132 

7.04 

7.56 

24.0 

54.0 

30.5 

34.1 

21.6 

20.9 

8912K 

1600 

1.63 

0.132 

0.123 

7.56 

8.16 

22.0 

26.0 

31.0 

33.6 

21.6 

20.7 

891222 

1900 

1.52 

0.064 

0.152 

15.62 

6.58 

-8.0 

24.0 

29.5 

32.4 

21.7 

15.5 
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Tabto  A1  (ContiiuMd) 


891226 


891229 

891230 


891231 

891231 

891231 

891231 

900101 

900101 

900101 

900101 

02 
900102 


TIm 

/ 

f 

fOT 

9 

•tr 

2200 

1.70 

0.171 

0.171 

FIE3 

1.80 

0.152 

0.152 

0600 

1.81 

0.152 

0.152 

0700 

1.93 

0.162 

0.162 

2.01 

0.152 

0.152 

1  VI 

2.U 

0.152 

0.162 

2.97 

0.162 

0.132 

1900 

3.66 

0.132 

0.132 

2200 

3.66 

0.123 

0.123 

0100 

3.79 

0.318 

0.113 

0600 

6.18 

0.318 

0.113 

0700 

6.27 

0.103 

0.103 

m 

6.67 

0.093 

0.093 

6.68 

0.093 

0.093 

1600 

6.66 

0.076 

0.076 

6.03 

0.076 

0.076 

2200 

3.85 

0.076 

0.076 

0100 

3.71 

0.076 

0.076 

0600 

3.16 

0.076 

0.076 

0700 

2.71 

0.076 

0.076 

1000 

2.73 

0.083 

0.076 

1300 

2.56 

0.083 

0.076 

1600 

2.31 

0.083 

0.083 

1900 

1.96 

0.076 

0.076 

2200 

1.77 

0.076 

0.076 

1300 

0.93 

0.076 

0.076 

0100 

1.29 

0.210 

0600 

1.67 

0.181 

0.181 

0700 

1.66 

0.162 

0.162 

1300 

0.90 

0.171 

0.162 

1900 

0.65 

0.066 

0.132 

0100 

0.69 

0.152 

0.152 

0700 

0.29 

0.066 

0.066 

1300 

0.65 

0.269 

0.250 

1900 

0.51 

0.210 

0.210 

0100 

0.69 

0.152 

0.152 

0700 

0.65 

0.066 

0.162 

1300 

0.66 

0.162 

0.152 

1900 

0.66 

0.181 

0.181 

0100 

0.39 

0.103 

0.103 

0700 

0.63 

0.201 

0.103 

1300 

0.68 

0.162 

0.152 

1900 

0.69 

0.162 

0.162 

0100 

0.65 

0.171 

0.103 

0700 

0.69 

0.103 

0.103 

0.58 

0.318 

0.103 

1900 

0.91 

0.123 

0.113 

0100 

0.86 

0.113 

0.113 

0700 

0.93 

0.103 

0.103 

1300 

1.01 

0.181 

0.171 

1900 

0.83 

0.113 

0.210 

0100 

0.68 

0.210 

0.103 

0700 

0.68 

0.103 

0.103 

31.6 

21.0 

19.5 

32.6 

22.9 

26.6 

29.8 

22.9 

25.6 

27.3 

22.3 

22.6 

27.2 

21.6 

22.9 

27.6 

23.8 

26.7 

28.2 

25.6 

23.6 

30.6 

28.6 

31.6 

31.2 

28.7 

30.6 

32.5 

30.6 

19.7 

32.3 

29.2 

22.0 

32.7 

30.1 

32.7 

31.6 

29.8 

32.3 

31.1 

31.0 

29.6 

33.0 

32.6 

30.1 

36.2 

33.2 

29.3 

30.2 

30.1 

28.2 

30.2 

29.7 

29.1 

36.0 

33.5 

36.0 

32.7 

32.3 

32.5 

26.6 

26.7 

25.8 

27.9 

27.8 

30.6 

28.9 

28.6 

29.3 

28.0 

28.1 

29.3 

26.8 

27.6 

29.1 

26.8 

25.5 

26.6 

33.2 

21.3 

19.1 

29.8 

22.6 

16.0 

29.3 

25.2 

23.6 

36.0 

28.6 

18.1 

63.6 

32.8 

13.2 

66.7 

36.2 

37.6 

63.6 

35.9 

22.5 

58.7 

23.6 

15.7 

63.0 

26.6 

20.5 

36.6 

25.3 

18.9 

39.7 

31.5 

23.1 

32.9 

28.7 

33.9 

36.6 

28.6 

16.6 

61.3 

<9.8 

30.1 

67.8 

63.9 

61.7 

37.7 

29.1 

16.1 

62.3 

38.6 

36.6 

61.3 

36.8 

25.8 

37.5 

36.1 

25.8 

52.2 

32.0 

7.8 

26.6 

25.5 

16.3 

22.1 

19.6 

17.6 

86.9 

22.2 

18.9 

56.8 

27.8 

16.1 

58.3 

26.0 

19.6 

51.6 

21.5 

12.6 

68.6 

26.2 

25.3 
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Tabl«  A1  (ContiiUMd) 


a 

Itata 

E8T 

B 

a 

a 

19 

a 

dag 

dag 

t§ 

900102 

1300 

0.58 

0.064 

0.103 

15.62 

9.71 

-14.0 

16.0 

6.1 

39.8 

26.3 

23.0 

900102 

1900 

0.53 

0.064 

0.103 

15.62 

9.71 

•10.0 

-6.0 

-4.8 

32.9 

27.1 

15.8 

900103 

0100 

0.41 

0.103 

0.103 

9.71 

9.71 

-28.0 

-12.0 

-11.6 

33.9 

30.2 

22.2 

900103 

0700 

0.38 

0.113 

0.103 

8.87 

9.71 

-30.0 

-14.0 

-20.2 

29.0 

27.6 

21.4 

I  900103 

0.37 

0.103 

0.103 

9.71 

9.71 

-34.0 

-32.0 

-23.6 

28.9 

26.3 

25.9 

1  900103 

1300 

0.36 

0.103 

0.103 

9.71 

9.71 

-36.0 

-14.0 

-24.1 

30.1 

28.7 

30.0 

900103 

1900 

0.37 

0.103 

0.103 

9.71 

9.71 

-34.0 

-34.0 

-27.6 

28.4 

26.3 

26.6 

900104 

0100 

0.36 

0.113 

0.103 

8.87 

9.71 

•36.0 

-36.0 

-31.2 

24.9 

21.6 

19.1 

900104 

0700 

0.37 

0.103 

0.103 

9.71 

9.71 

-34.0 

-34.0 

-28.7 

Em 

21.8 

19.2 

900104 

1300 

0.41 

0.103 

0.103 

9.71 

9.71 

-38.0 

-38.0 

-35.1 

26.0 

20.3 

20.2 

1  900104 

1900 

0.60 

0.152 

0.103 

6.58 

9.71 

•44.0 

-46.0 

-42.9 

20.0 

13.0 

7.1 

900105 

0100 

0.59 

0.152 

0.103 

6.58 

9.71 

•46.0 

•48.0 

-a1.3 

25.2 

16.4 

8.8 

900105 

0700 

0.53 

0.152 

0.103 

6.58 

9.71 

-46.0 

-44.0 

-40.5 

23.4 

15.3 

11.4 

900105 

1300 

0.49 

0.142 

0.142 

7.04 

7.04 

-44.0 

•46.0 

-42.8 

25.7 

18.0 

12.8 

900105 

1900 

0.45 

0.103 

0.103 

9.71 

9.71 

•38.0 

-40.0 

-30.0 

30.2 

28.5 

20.8 

1  900106 

0100 

0.67 

0.103 

0.103 

-32.0 

•40.0 

-3.8 

61.6 

25.5 

18.4 

1  900106 

0700 

0.64 

0.103 

0.103 

-34.0 

•36.0 

-1.9 

53.1 

31.4 

18.8 

1  900106 

1300 

0.63 

0.181 

0.181 

28.0 

•4.2 

42.2 

34.7 

37.6 

1  900106 

1900 

0.49 

0.103 

0.103 

-34.0 

-32.0 

3.6 

47.1 

26.1 

22.2 

900107 

0100 

0.49 

0.103 

0.103 

9.71 

9.71 

•32.0 

•26.0 

-4.7 

49.1 

24.1 

23.5 

900107 

0700 

0.49 

0.103 

0.113 

9.71 

8.87 

-36.0 

-34.0 

-10.3 

40.6 

27.7 

27.2 

900107 

1300 

0.61 

0.113 

0.103 

8.87 

9.71 

-34.0 

22.0 

1.8 

45.5 

25.8 

17.8 

900107 

1900 

0.55 

0.103 

0.103 

9.71 

9.71 

-32.0 

-32.0 

-2.5 

43.4 

28.9 

16.8 

900108 

0100 

0.59 

0.123 

0.113 

8.16 

8.87 

-32.0 

-32.0 

•11.8 

39.8 

39.8 

20.8 

900108 

0700 

0.59 

0.113 

0.113 

8.87 

8.87 

•36.0 

•34.0 

-23.6 

41.3 

38.4 

25.9 

900108 

1300 

1.10 

0.142 

0.152 

7.04 

6.58 

•40.0 

•9.8 

41.3 

32.8 

19.6 

900108 

1900 

0.87 

0.142 

0.152 

7.04 

6.58 

20.0 

28.0 

12.9 

52.0 

34.5 

36.5 

900109 

0100 

0.70 

0.201 

0.152 

4.98 

6.58 

46.0 

44.0 

11.6 

42.1 

27.1 

15.5 

900109 

0700 

0.70 

0.162 

0.142 

6.19 

7.04 

28.0 

24.0 

22.7 

42.0 

34.2 

13.9 

BvI'il’i'J 

1300 

0.89 

0.142 

0.123 

7.04 

8.16 

34.0 

24.0 

21.3 

43.6 

39.2 

38.4 

1900 

0.72 

0.103 

0.103 

9.71 

9.71 

16.0 

18.0 

14.7 

37.8 

37.2 

32.3 

900110 

0100 

0.57 

0.113 

0.113 

8.87 

8.87 

10.0 

-7.3 

46.4 

36.4 

43.5 

900110 

0700 

0.48 

0.162 

0.113 

6.19 

8.87 

-52.0 

-52.0 

-33.9 

52.3 

26.6 

7.1 

900110 

1300 

0.36 

0.142 

0.113 

7.04 

8.87 

•40.0 

-40.0 

-18.2 

51.1 

33.2 

20.9 

900110 

1900 

0.39 

0.318 

0.318 

3.15 

3.15 

64.0 

64.0 

12.6 

90.2 

37.3 

7.4 

900111 

0100 

0.28 

0.132 

0.113 

7.56 

8.87 

•40.0 

6.0 

-4.3 

46.0 

41.9 

47.0 

900111 

0700 

0.30 

11.98 

11.98 

16.0 

16.0 

-14.1 

42.7 

37.9 

26.7 

900111 

1300 

0.51 

0.308 

0.093 

3.25 

10.72 

-58.0 

-56.0 

-35.2 

49.0 

16.6 

6.0 

900111 

1900 

0.38 

0.318 

0.083 

3.15 

11.98 

-56.0 

'56.0 

•36.9 

45.3 

14.9 

6.1 

900112 

0100 

0.36 

0.132 

0.132 

7.56 

7.56 

•40.0 

•62.0 

•42.8 

34.5 

12.7 

5.6 

900112 

0700 

0.37 

0.123 

0.132 

8.16 

7.56 

-40.0 

•42.0 

-40.7 

35.0 

26.4 

9.4 

900112 

1300 

0.30 

0.132 

0.083 

7.56 

11.98 

•40.0 

-40.0 

-14.7 

53.6 

31.9 

9.0 

900112 

1900 

0.34 

0.308 

0.093 

3.25 

10.72 

62.0 

62.0 

9.8 

84.0 

26.3 

6.4 

900113 

0100 

0.54 

0.240 

0.250 

4.17 

4.01 

58.0 

60.0 

49.0 

15.1 

13.0 

7.5 

900113 

0700 

0.94 

0.201 

0.181 

4.98 

5.52 

54.0 

52.0 

47.9 

23.2 

13.9 

10.0 

900113 

1300 

0.76 

0.181 

0.181 

5.52 

5.52 

50.0 

50.0 

42.5 

21.4 

15.2 

12.3 

900113 

1900 

0.56 

0.181 

0.181 

5.52 

5.52 

44.0 

46.0 

33.3 

25.8 

15.4 

9.4 

900114 

0100 

0.42 

0.181 

0.181 

5.52 

5.52 

34.0 

34.0 

22.9 

37.5 

19.1 

8.0 

900114 

0700 

0.53 

0.152 

0.152 

6.58 

6.58 

20.0 

22.0 

20.8 

29.0 

19.8 

15.6 

900114 

1300 

0.50 

0.142 

0.162 

7.04 

6.19 

20.0 

30.0 

22.0 

30.9 

21.5 

19.8 

900114 

1900 

0.54 

0.181 

0.162 

5.52 

6.19 

24.0 

26.0 

18.2 

28.7 

21.9 

14.5 
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Tabl«  A1  (Continued) 

Oa. 

Timm 

EST 

M 

MC 

Me 

dag 

<lae 

dsa 

900115 

0100 

0.35 

0.181 

0.162 

5.52 

6.19 

24.0 

24.0 

10.4 

39.5 

29.3 

15.6 

900115 

0700 

0.26 

0.132 

0.123 

7.56 

8.16 

-12.0 

0.0 

-11.8 

38.9 

38.7 

31.4 

900115 

1300 

0.26 

0.162 

0.093 

7.06 

10.72 

-10.0 

-10.0 

•23.6 

36.7 

32.7 

18.4 

900115 

1900 

0.25 

0.113 

0.103 

8.87 

9.71 

-34.0 

-14.0 

-35.5 

42.6 

31.1 

40.6 

900116 

0100 

0.26 

0.103 

0.093 

9.71 

10.72 

-32.0 

-60.0 

-38.3 

45.8 

31.7 

32.2 

900116 

0700 

0.28 

0.103 

0.103 

9.71 

9.71 

-32.0 

-36.0 

-38.4 

38.6 

32.7 

23.2 

900116 

1300 

0.31 

0.113 

0.103 

8.87 

9.71 

-34.0 

-36.0 

•41.6 

36.9 

27.1 

23.1 

900116 

1900 

0.33 

0.113 

0.103 

8.87 

9.71 

-36.0 

-36.0 

-36.8 

30.5 

30.2 

21.3 

900117 

0100 

0.33 

0.103 

0.103 

9.71 

9.71 

-36.0 

-36.0 

•31.8 

29.0 

27.5 

24.1 

900117 

0700 

0.38 

0.103 

0.103 

9.71 

9.71 

-36.0 

-36.0 

-32.3 

26.5 

25.7 

19.6 

900117 

1900 

0.67 

0.103 

0.103 

9.71 

9.71 

-34.0 

-34.0 

-28.8 

26.0 

27.8 

18.1 

900118 

0100 

0.53 

0.103 

0.103 

9.71 

9.71 

-34.0 

-36.0 

-25.1 

25.0 

28.1 

16.7 

900118 

0700 

0.66 

0.103 

0.103 

9.71 

9.71 

-32.0 

-34.0 

-26.8 

26.9 

29.3 

22.2 

900118 

1300 

0.65 

0.103 

0.103 

9.71 

9.71 

-34.0 

-36.0 

-28.8 

28.4 

31.4 

19.3 

900118 

1900 

0.65 

0.103 

0.103 

9.71 

9.71 

-30.0 

-32.0 

-32.6 

24.6 

27.6 

15.4 

900119 

0100 

O.U 

0.093 

0.103 

10.72 

9.71 

-32.0 

-32.0 

-27.8 

27.9 

23.3 

11.2 

900119 

0700 

0.87 

0.230 

0.269 

4.35 

3.72 

60.0 

62.0 

44.0 

38.9 

20.8 

8.6 

900119 

1300 

1.32 

0.152 

0.152 

6.58 

6.58 

20.0 

18.0 

24.0 

26.5 

24.5 

15.3 

900119 

1900 

1.21 

0.152 

0.152 

6.58 

6.58 

24.0 

22.0 

25.1 

35.2 

28.6 

20.3 

900120 

0100 

1.06 

0.113 

0.103 

8.87 

9.71 

-14.0 

-14.0 

14.6 

50.7 

25.1 

14.0 

900120 

0700 

0.99 

0.103 

0.103 

9.71 

9.71 

-16.0 

-16.0 

4.6 

37.4 

29.5 

15,1 

900120 

1300 

0.87 

0.103 

0.103 

9.71 

9.71 

-32.0 

10.0 

3.2 

39.7 

30.0 

19.9 

900120 

1900 

0.70 

0.093 

0.093 

10.72 

10.72 

-24.0 

-34.0 

•14.0 

40.3 

34.3 

18.3 

900121 

0100 

0.67 

0.103 

0.093 

9.71 

10.72 

-36.0 

-36.0 

•35.6 

28.6 

31.4 

18.5 

900121 

0700 

0.60 

0.093 

0.093 

10.72 

10.72 

-30.0 

-32.0 

-40.1 

30.1 

25.1 

18.3 

900121 

1300 

0.66 

0.152 

0.093 

6.58 

10,72 

-44.0 

-46.0 

•44.4 

25.1 

18.1 

8.2 

900121 

1900 

0.56 

0.132 

0.132 

7.56 

7.56 

-42.0 

-42.0 

-37.6 

24.5 

19.9 

5.8 

900122 

0100 

0.61 

0.132 

0.113 

7.56 

8.87 

-42.0 

-42.0 

•39.5 

31.1 

25.8 

6.1 

900122 

0700 

0.78 

0.132 

0.191 

7,56 

5.24 

-42.0 

12.0 

•6.2 

39.5 

28.4 

5.4 

900122 

1300 

0.68 

0.103 

0.103 

9.71 

9.71 

-36.0 

•8.0 

-9.6 

35.0 

25.8 

21.3 

900122 

1900 

0.62 

0.093 

0.123 

10.72 

8.16 

-18.0 

-10.0 

0.4 

45.7 

32.6 

17.7 

900123 

0100 

0.52 

0.103 

0.103 

9.71 

9.71 

-34.0 

-36.0 

-32.0 

45.6 

49.4 

33.9 

900123 

1300 

0.66 

0.103 

0.103 

9.71 

9.71 

-2.0 

12.0 

1.3 

35.4 

36.0 

29.2 

900126 

1300 

0.78 

0.103 

0.103 

9.71 

9.71 

-16.0 

-14.0 

-30.9 

41.3 

33.6 

36.4 

900125 

0700 

0.63 

0.181 

0.066 

5.52 

15.62 

-50.0 

-44.0 

-39.0 

38.5 

19.0 

9.1 

900125 

1300 

0.86 

0.152 

0.132 

6.58 

7.56 

-44.0 

-44.0 

-40.9 

18.8 

13.4 

7.6 

900125 

1900 

0.79 

0.162 

0.123 

7.04 

8.16 

-44.0 

•44.0 

-45.2 

21.3 

16.2 

14.1 

900126 

0100 

0.90 

0.123 

0.123 

8.16 

8.16 

-36.0 

-42.0 

-41.6 

18.3 

13.5 

14.3 

900126 

0700 

0.82 

0.123 

0.113 

8.16 

8.87 

-40.0 

-40.0 

-36.7 

20.4 

19.9 

10.4 

1  900126 

1300 

1.16 

0.103 

0.103 

9.71 

9.71 

-34.0 

•36.0 

10.2 

78.6 

19.0 

16.0 

1  900126 

1900 

0.76 

0.210 

0.103 

4.75 

9.71 

50.0 

-40.0 

10.4 

76.7 

22.7 

11.2 

900127 

0100 

0.66 

0.113 

0.113 

8.87 

8.87 

-36.0 

-36.0 

-9.5 

56.6 

26.8 

18.2 

900127 

0700 

0.67 

0.132 

0.113 

7.56 

8.87 

-44.0 

•44.0 

-19.5 

47.6 

43.3 

45.2 

900127 

1300 

0.67 

0.103 

0.103 

9.71 

9.71 

-32.0 

10.0 

•22.5 

39.4 

38.9 

27.3 

900127 

1900 

0.68 

0.113 

0.103 

8.87 

9.71 

-36.0 

-38.0 

-14.1 

41.2 

35.1 

30.6 

900128 

0100 

0.68 

0.103 

0.103 

9.71 

9.71 

-34.0 

•34.0 

-26.6 

32.9 

32.3 

25.6 

900128 

0700 

0.57 

0.103 

0.103 

9.71 

9.71 

-34.0 

•30.0 

-32.9 

26.2 

2S.0 

23.9 

900128 

1300 

0.56 

0.103 

0.093 

9.71 

10.72 

-36.0 

•34.0 

-31.2 

27.4 

26.8 

33.1 

900128 

1900 

0.66 

0.093 

0.093 

10.72 

10.72 

-10.0 

-36.0 

•25.6 

30.3 

29.2 

30.7 

900129 

0100 

0.69 

0.093 

0.093 

10.72 

10.72 

-38.0 

•36.0 

•32.2 

33.9 

33.6 

40.3 
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Table  A1  (Continued) 

Data 

hm 

esT 

m 

Itr 

MC 

ir 

dag 

is* 

dag 

dag 

dag 

dag 

900129 

0700 

0.81 

0.093 

0.093 

10.72 

10.72 

•6.0 

•38.0 

-23.8 

31.3 

29.3 

30.8 

900129 

1300 

0.74 

0.093 

0.093 

10.72 

10.72 

-36.0 

-36.0 

-30.7 

32.5 

31.1 

35.4 

900129 

1900 

0.88 

0.093 

0.093 

10.72 

10.72 

•38.0 

-36.0 

•40.9 

37.6 

27.8 

32.7 

1  900130 

0100 

0.99 

0.123 

0.123 

8.16 

8.16 

-38.0 

-36.0 

•36.3 

29.3 

27.1 

13.0 

900130 

0700 

0.77 

0.113 

0.093 

8.87 

10.72 

•38.0 

•38.0 

-13.5 

57.4 

31.3 

24.1 

900130 

1300 

0.75 

0.123 

0.093 

8.16 

10.72 

-40.0 

-36.0 

-26.7 

36.2 

33.6 

23.5 

900130 

1900 

0.79 

0.093 

0.093 

10.72 

10.72 

-28.0 

•26.0 

-32.4 

36.1 

36.4 

29.8 

900131 

0100 

0.73 

0.093 

0.093 

10.72 

10.72 

-36.0 

-34.0 

-25.5 

35.7 

31.4 

25.5 

900131 

0700 

0.79 

0.083 

0.093 

11.98 

10.72 

-20.0 

-22.0 

-22.0 

31.0 

28.7 

22.7 

900131 

1300 

0.69 

0.093 

0.093 

10.72 

10.72 

-36.0 

-36.0 

-21.7 

34.1 

30.6 

32.6 

900131 

1900 

0.87 

0.103 

0.093 

9.71 

10.72 

•34.0 

-32.0 

-15.4 

34.2 

28.2 

30.1 

900201 

0100 

0.96 

0.093 

0.093 

10.72 

10.72 

•26.0 

2.0 

-19.8 

36.0 

33.0 

31.3 

900201 

0700 

0.95 

0.093 

0.093 

10.72 

10.72 

•36.0 

-36.0 

•20.8 

36.1 

32.7 

33.3 

900201 

1900 

0.83 

0.093 

0.103 

10.72 

9.71 

-30.0 

-36.0 

-35.1 

34.6 

33.9 

30.4 

900202 

0100 

0.80 

0.103 

0.103 

9.71 

9.71 

-34.0 

-32.0 

-30.5 

35.4 

33.3 

33.4 

900202 

0700 

0.68 

0.064 

0.103 

15.62 

9.71 

-8.0 

-36.0 

•34.2 

36.5 

30.4 

19.2 

900202 

1300 

0.65 

0.064 

0.093 

15.62 

10.72 

-8.0 

-40.0 

-33.7 

35.5 

23.3 

15.5 

900202 

1900 

0.61 

0.171 

0.103 

5.83 

9.71 

-46.0 

•44.0 

•36.6 

36.1 

19.3 

14.0 

900203 

0100 

0.61 

0.152 

0.103 

6.58 

9.71 

•46.0 

•44.0 

-36.9 

37.8 

18.9 

8.6 

900203 

0700 

0.54 

0.064 

0.064 

15.62 

15.62 

-6.0 

•38.0 

-29.5 

37.8 

22.5 

22.9 

900203 

1300 

0.70 

0.298 

0.298 

3.35 

3.35 

22.0 

20.0 

0.7 

46.8 

29.1 

22.0 

900203 

1900 

0.99 

0.191 

0.201 

5.24 

4.98 

2.0 

2.0 

7.7 

38.5 

31.0 

17.0 

900204 

0100 

1.01 

0.162 

0.162 

6.19 

6.19 

4.0 

4.0 

6.0 

35.2 

32.7 

29.7 

900204 

0700 

0.90 

0.162 

0.152 

6.19 

6.58 

20.0 

32.0 

17.9 

42.6 

38.3 

26.6 

900204 

1300 

0.87 

0.123 

0.123 

8.16 

8.16 

16.0 

16.0 

-5.3 

61.4 

61.6 

44.3 

1  900204 

1900 

0.78 

0.132 

0.123 

7.56 

8.16 

•48.0 

•46.0 

•34.3 

61.6 

49.3 

56.2 

900204 

2200 

2.09 

0.201 

0.181 

4.98 

5.52 

46.0 

48.0 

41.4 

18.2 

15.7 

12.2 

1  900205 

0100 

2.24 

0.162 

0.162 

6.19 

6.19 

42.0 

52.0 

38.6 

26.2 

21.5 

19.1 

1  900205 

0400 

2.45 

0.318 

0.132 

3.15 

7.56 

48.0 

48.0 

32.9 

31.0 

25.6 

10.8 

900205 

0700 

2.24 

0.142 

0.123 

7.04 

8.16 

20.0 

22.0 

30.6 

32.2 

27.2 

30.0 

900205 

1000 

1.94 

0.142 

0.123 

7.04 

8.16 

20.0 

20.0 

26.8 

33.2 

28.3 

21.4 

900205 

1300 

1.76 

0.132 

0.113 

7.56 

8.87 

26.0 

20.0 

24.9 

31.4 

28.8 

27.0 

900205 

1900 

1.47 

0.103 

0.103 

9.71 

9.71 

-12.0. 

14.0 

5.9 

33.1 

29.0 

34.7 

900206 

0100 

1.59 

0.083 

0.083 

11.98 

11.98 

-16.0 

4.0 

1.0 

30.5 

28.2 

25.2 

900206 

0700 

1.29 

0.083 

0.083 

11.98 

11.98 

-4.0 

4.0 

-3.3 

30.2 

29.5 

29.7 

900206 

1300 

1.15 

0.083 

0.083 

11.98 

11.98 

•10.0 

-6.0 

•6.5 

23.4 

23.9 

22.1 

900206 

1900 

0.96 

0.083 

0.083 

11.98 

11.98 

-4.0 

-6.0 

-9.5 

27.6 

27.0 

28.4 

1  900207 

0100 

0.82 

0.083 

0.083 

11.98 

11.98 

-10.0 

-10.0 

-13.2 

25.8 

25.0 

24.8 

1  900207 

0700 

0.68 

0.074 

0.083 

13.57 

11.98 

-12.0 

-8.0 

•13.6 

26.2 

24.8 

22.3 

1  900207 

1300 

0.61 

0.083 

0.083 

11.98 

11.98 

-2.0 

•10.0 

-12.2 

27.6 

27.7 

26.0 

1  900207 

1900 

0.51 

0.074 

0.083 

13.57 

11.98 

-10.0 

•10.0 

-13.2 

38.0 

24.5 

16.7 

1  900208 

0100 

0.47 

0.083 

0.083 

11.98 

11.98 

-14.0 

-12.0 

-22.6 

35.5 

26.2 

22.2 

900208 

0700 

0.46 

0.083 

0.083 

11.98 

11.98 

-14.0 

-12.0 

-12.5 

30.9 

30.7 

24.5 

900208 

1300 

0.45 

0.093 

0.093 

10.72 

10.72 

10.0 

6.0 

-9.5 

33.1 

29.8 

28.6 

900208 

1900 

0.51 

0.083 

0.083 

11.98 

11.98 

-22.0 

-10.0 

•8.2 

33.9 

30.3 

29.8 

900209 

0100 

0.51 

0.083 

0.083 

11.98 

11.98 

•16.0 

•12.0 

-12.0 

30.6 

30.6 

24.8 

900209 

0700 

0.54 

0.123 

0.123 

8.16 

8.16 

•8.0 

•12.0 

-12.9 

28.6 

29.1 

24.0 

900209 

1300 

0.56 

0.132 

0.083 

7.56 

11.98 

-24.0 

-18.0 

-25.4 

31.7 

26.2 

25.4 

900209 

1900 

0.58 

0.074 

0.074 

13.57 

13.57 

-12.0 

•44.0 

-31.0 

36.1 

20.0 

19.3 

900210 

0100 

0.60 

0.162 

0.103 

6.19 

9.71 

-40.0 

-42.0 

-33.1 

31.4 

16.1 

10.2 

900210 

0700 

0.78 

0.132 

0.132 

7.56 

7.56 

-42.0 

-46.0 

-42.1 

23.3 

14.0 

14.5 

900210 

1300 

0.80 

0.279 

0.132 

3.59 

7.56 

-52.0 

-52.0 

-41.9 

21.0 

11.8 

jvn 
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T«bl«  A1  (Continuad) 


0... 

nr 

m 

itr 

•M 

MC 

k 

k 

k 

ue 

1 

*** 

900210 

1900 

1.22 

0.191 

0.181 

5.24 

5.52 

58.0 

60.0 

36.6 

60.4 

21.0 

19.2 

900211 

0100 

0.86 

0.230 

0.230 

4.35 

4.35 

56.0 

54.0 

22.5 

63.8 

25.2 

21.6 

900211 

0700 

1.58 

0.171 

0.171 

5.83 

5.83 

20.0 

26.0 

28.6 

31.0 

26.5 

23.8 

900211 

1300 

1.16 

0.162 

0.152 

6.19 

6.58 

22.0 

30.0 

23.1 

39.6 

29.9 

21.8 

900211 

1900 

0.95 

0.181 

0.152 

5.52 

6.58 

28.0 

14.0 

8.7 

45.3 

32.6 

18.5 

900212 

0100 

0.72 

0.123 

0.123 

8.16 

8.16 

•34.0 

10.0 

0.3 

43.3 

32.0 

29.2 

900212 

0700 

0.63 

0.123 

0.123 

8.16 

8.16 

•30.0 

-12.0 

-1.0 

43.0 

31.2 

29.6 

900212 

1900 

0.88 

0.201 

0.201 

4.98 

4.98 

48.0 

50.0 

40.3 

23.0 

17.4 

13.0 

900213 

0100 

0.49 

0.220 

0.201 

4.54 

4.98 

U.O 

U.O 

23.6 

37.9 

19.2 

9.6 

900213 

0700 

0.50 

0.123 

0.123 

8.16 

8.16 

•14.0 

-14.0 

7.8 

41.6 

23.5 

21.7 

900213 

1300 

0.52 

0.123 

0.123 

8.16 

8.16 

•12.0 

•12.0 

-18.3 

39.0 

27.7 

25.4 

900213 

1900 

0.51 

0.318 

0.123 

3.15 

8.16 

•56.0 

-58.0 

-30.0 

45.7 

19.4 

6.4 

900214 

0100 

0.42 

0.113 

0.113 

8.87 

8.87 

•22.0 

-38.0 

•34.3 

36.8 

20.9 

26.4 

900214 

0700 

0.36 

0.123 

0.123 

8.16 

8.16 

•24.0 

-24.0 

-36.5 

30.2 

20.6 

19.8 

900214 

1900 

0.37 

0.093 

0.093 

10.72 

10.72 

•14.0 

•56.0 

•35.0 

39.0 

17.3 

18.1 

90021S 

0100 

0.36 

0.093 

0.093 

10.72 

10.72 

•12.0 

-12.0 

-23.7 

34.8 

18.1 

15.6 

1  900215 

0700 

0.37 

0.093 

0.093 

10.72 

10.72 

•18.0 

-16.0 

-29.7 

30.9 

21.2 

18.9 

1  900215 

1300 

0.37 

0.083 

0.093 

11.98 

10.72 

•16.0 

•62.0 

-37.9 

42.9 

23.6 

21.8 

1  900215 

1900 

0.51 

0.289 

0.093 

3.47 

10.72 

•66.0 

•66.0 

-45.2 

U.2 

17.1 

6.9 

1  900216 

0100 

0.65 

0.171 

0.142 

5.83 

7.04 

•52.0 

-54.0 

-33.0 

55.9 

30.3 

10.8 

1  900216 

0700 

0.70 

0.132 

0.132 

7.56 

7.56 

•40.0 

•U.O 

-37.5 

U.1 

36.8 

U.3 

1  900216 

1300 

0.75 

0.123 

0.132 

8.16 

7.56 

•40.0 

-U.O 

-45.4 

27.8 

24.4 

42.4 

900216 

1900 

0.71 

0.132 

0.123 

7.56 

8.16 

•40.0 

•58.0 

•45.6 

24.0 

10.6 

10.9 

1  900217 

0100 

0.58 

0.113 

0.113 

8.87 

8.87 

•38.0 

-40.0 

•42.5 

23.1 

15.0 

16.9 

900217 

0700 

0.59 

0.113 

0.103 

8.87 

9.71 

•34.0 

•36.0 

•40.2 

17.8 

17.2 

12.2 

900217 

1300 

0.47 

0.103 

0.103 

9.71 

9.71 

•32.0 

•38.0 

•20.0 

35.6 

32.5 

13.1 

900217 

1900 

1.81 

0.181 

0.181 

5.52 

5.52 

50.0 

50.0 

U.3 

23.1 

21.1 

20.0 

900218 

0100 

1.95 

0.152 

0.142 

6.58 

7.04 

22.0 

22.0 

28.9 

28.8 

28.4 

25.3 

900218 

0700 

1.U 

0.181 

0.162 

5.52 

6.19 

30.0 

30.0 

26.9 

37.5 

35.0 

24.0 

900218 

1300 

1.16 

0.142 

0.142 

7.04 

7.04 

26.0 

36.0 

23.8 

41.2 

35.5 

31.0 

900218 

1900 

1.11 

0.103 

0.152 

9.71 

6.58 

•8.0 

-8.0 

9.9 

U.7 

37.0 

18.3 

900219 

0100 

0.91 

0.181 

0.181 

5.52 

5.52 

24.0 

-2.0 

14.0 

43.4 

41.4 

50.5 

900219 

0700 

0.86 

0.162 

0.162 

6.19 

6.19 

•38.0 

-36.0 

-14.9 

U.9 

U.8 

43.5 

900219 

1300 

0.78 

0.162 

0.152 

6.19 

6.58 

•40.0 

•38.0 

-19.6 

43.3 

36.8 

21.5 

900219 

1900 

0.72 

0.132 

0.142 

7.56 

7.04 

•40.0 

-40.0 

-34.4 

34.5 

33.9 

30.4 

900220 

0100 

0.60 

0.142 

0.132 

7.04 

7.56 

•42.0 

-40.0 

-18.2 

42.7 

23.9 

16.9 

900220 

0700 

1.97 

0.162 

0.162 

6.19 

6.19 

46.0 

U.O 

40.2 

22.8 

22.4 

21.4 

900220 

1000 

2.09 

0.142 

0.142 

7.04 

7.04 

38.0 

42.0 

36.0 

26.0 

25.0 

23.4 

900220 

1300 

1.74 

0.142 

0.132 

7.04 

7.56 

36.0 

U.O 

33.9 

30.4 

28.9 

26.9 

900220 

1900 

1.09 

0.142 

0.132 

7.04 

7.56 

20.0 

36.0 

25.0 

31.3 

28.7 

24.7 

900221 

0100 

1.06 

0.093 

0.142 

10.72 

7.04 

-8.0 

18.0 

14.6 

38.4 

31.2 

12.8 

900221 

0700 

1.02 

0.093 

0.093 

10.72 

10.72 

-14.0 

38.0 

16.0 

41.1 

30.7 

16.0 

900221 

1300 

0.95 

0.171 

0.171 

5.83 

5.83 

14.0 

•20.0 

1.7 

39.4 

37.1 

38.8 

900221 

1900 

0.86 

0.093 

0.093 

10.72 

10.72 

-4.0 

-4.0 

-2.5 

31.8 

29.4 

22.7 

900222 

0100 

0.77 

0.103 

0.093 

9.71 

10.72 

-6.0 

-6.0 

-0.2 

32.5 

33.2 

25.4 

900222 

0700 

0.70 

0.103 

0.103 

9.71 

9.71 

-12.0 

-16.0 

-27.3 

36.0 

34.1 

22.3 

900222 

1300 

1.12 

0.152 

0.152 

6.58 

6.58 

•40.0 

•52.0 

•43.6 

22.5 

15.6 

10.4 

900222 

1900 

i.17 

0.123 

0.123 

8.16 

8.16 

•38.0 

-40.0 

-40.7 

17.3 

15.5 

13.2 

900223 

0100 

1.17 

0.113 

0.113 

8.87 

8.87 

•36.0 

•38.0 

•38.8 

17.8 

17.5 

14.8 

900223 

0700 

1.14 

0.103 

0.103 

9.71 

9.71 

•34.0 

•38.0 

-39.4 

19.1 

18.2 

16.9 

900223 

1300 

1.25 

0.093 

0.093 

10.72 

10.72 

•34.0 

-34.0 

-35.3 

17.8 

16.5 

18.3 
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Table  A1  (Continued) 

Oat* 

ItaM 

HT 

HI 

MW 

MC 

Pae 

lee 

«es 

Pae 

4ae 

900223 

1900 

1.09 

0.103 

0.103 

9.71 

9.71 

•36.0 

-34.0 

-38.7 

21.8 

17.5 

20.4 

900224 

0100 

1.05 

0.113 

0.103 

8.87 

9.71 

-36.0 

-36.0 

-37.3 

20.8 

19.3 

18.4 

900224 

0700 

0.81 

0.093 

0.093 

10.72 

10.72 

-32.0 

-36.0 

-7.3 

38.6 

20.4 

22.9 

900224 

1300 

0.59 

0.103 

0.103 

9.71 

9.71 

-32.0 

-36.0 

-23.9 

26.6 

23.4 

16.4 

900224 

1900 

0.57 

0.103 

0.093 

9.71 

10.72 

-34.0 

-40.0 

-12.3 

40.0 

24.5 

23.0 

90022S 

0100 

0.73 

0.201 

0.230 

4.98 

4.35 

60.0 

72.0 

44.5 

42.8 

11.8 

6.0 

900225 

0700 

1.09 

0.191 

0.191 

5.24 

5.24 

62.0 

64.0 

53.4 

17.4 

11.9 

10.0 

900225 

1300 

1.04 

0.210 

0.210 

4.75 

60.0 

62.0 

47.1 

28.8 

14.8 

10.4 

900225 

1900 

1.55 

0.152 

0.152 

6.58 

6.58 

44.0 

60.0 

48.9 

26.0 

16.1 

18.8 

900226 

0100 

1.64 

0.152 

0.152 

6.58 

6.58 

30.0 

46.0 

38.6 

26.7 

19.4 

20.4 

1  900226 

0700 

1.55 

0.210 

0.162 

4.75 

6.19 

50.0 

44.0 

41.2 

28.9 

22.3 

18.4 

1  900226 

1300 

1.17 

0.162 

0.162 

6.19 

6.19 

24.0 

24.0 

29.7 

28.8 

25.2 

20.9 

1  900226 

1900 

0.98 

0.162 

0.162 

6.19 

6.19 

38.0 

24.0 

27.3 

33.2 

28.0 

20.7 

1  900227 

0100 

0.78 

0.132 

0.142 

7.56 

7.04 

14.0 

14.0 

21.4 

38.8 

32.5 

28.1 

1  900227 

0700 

0.81 

0.113 

0.113 

8.87 

8.87 

-2.0 

16.0 

12.7 

37.5 

31.5 

31.4 

1  900227 

1300 

0.73 

0.103 

0.103 

9.71 

9.71 

-2.0 

-4.0 

2.1 

32.4 

31.5 

30.1 

1  900227 

1900 

0.76 

0.103 

0.103 

9.71 

9.71 

-6.0 

-8.0 

-20.9 

38.5 

25.7 

23.5 

1  900226 

0100 

0.60 

0.093 

0.093 

10.72 

10.72 

-32.0 

-6.0 

-25.1 

34.5 

31.0 

33.0 

1  900228 

0700 

0.51 

0.093 

0.093 

10.72 

10.72 

-32.0 

-32.0 

-15.9 

38.6 

34.0 

33.8 

900228 

1300 

0.74 

0.230 

0.093 

4.35 

10.72 

42.0 

14.0 

17.6 

47.8 

29.2 

23.1 

900228 

1900 

0.72 

0.103 

0.103 

9.71 

9.71 

-22.0 

10.0 

-2.5 

41.8 

29.4 

26.9 

900301 

0100 

0.57 

0.093 

0.093 

10.72 

10.72 

-20.0 

-18.0 

-0.1 

44.1 

26.2 

24.2 

900301 

0700 

1.32 

0.220 

0.230 

4.54 

4.35 

44.0 

48.0 

37.5 

31.8 

24.6 

22.0 

1  900301 

1300 

1.19 

0.171 

0.171 

5.83 

5.83 

40.0 

38.0 

30.3 

33.6 

24.9 

20.6 

1  900301 

1900 

0.82 

0.191 

0.093 

5.24 

10.72 

42.0 

22.0 

12.1 

51.0 

27.1 

20.0 

1  900302 

0100 

0.70 

0.093 

0.093 

10.72 

10.72 

-24.0 

-22.0 

2.0 

50.6 

28.3 

20.9 

D  900302 

0700 

0.71 

0.093 

0.093 

10.72 

10.72 

-20.0 

-20.0 

-9.7 

37.2 

29.1 

21.0 

1  900302 

1300 

0.61 

0.093 

0.093 

10.72 

10.72 

-22.0 

-20.0 

-19.4 

27.9 

128.1 

23.4 

1  900302 

1900 

0.62 

0.093 

0.093 

10.72 

10.72 

-34.0 

-36.0 

-31.6 

28.3 

23.9 

27.1 

900303 

0100 

0.68 

0.093 

0.093 

10.72 

10.72 

-24.0 

-38.0 

-35.2 

29.6 

19.9 

22.4 

900303 

0700 

0.73 

0.132 

0.093 

7.56 

10.72 

-38.0 

-38.0 

-36.7 

23.5 

18.1 

10.6 

900303 

1300 

0.76 

0.123 

0.093 

8.16 

10.72 

-38.0 

-38.0 

-36.6 

25.8 

22.8 

13.8 

900303 

1900 

1.07 

0.113 

0.103 

8.87 

9.71 

-34.0 

-36.0 

10.2 

73.2 

26.6 

19.3 

900304 

0100 

0.89 

0.103 

0.103 

9.71 

9.71 

-38.0 

-38.0 

-8.1 

56.6 

26.9 

24.4 

900304 

0700 

2.30 

0.162 

0.162 

6.19 

6.19 

50.0 

52.0 

40.9 

26.5 

23.0 

22.7 

900304 

1300 

1.61 

0.162 

0.152 

6.19 

6.58 

40.0 

46.0 

29.7 

36.1 

25.2 

20.6 

900304 

1900 

1.21 

0.113 

0.132 

8.87 

7.56 

-36.0 

16.0 

10.1 

43.5 

31.3 

35.1 

1  900305 

0100 

1.04 

0.142 

0.113 

7.04 

8.87 

14.0 

18.0 

12.2 

47.6 

31.0 

33.0 

900305 

0700 

0.94 

0.113 

0.113 

8.87 

8.87 

-36.0 

-36.0 

-2.4 

43.1 

33.8 

32.6 

900305 

1300 

0.95 

0.113 

0.113 

8.87 

8.87 

-16.0 

-12.0 

3.6 

37.5 

33.3 

23.1  1 

900305 

1900 

0.82 

0.123 

0.123 

8.16 

8.16 

-32.0 

-12.0 

-3.9 

37.4 

32.5 

27.6  1 

900306 

0100 

0.77 

0.074 

0.074 

13.57 

13.57 

-16.0 

-14.0 

-2.8 

40.3 

34.4 

20.8  1 

900306 

0700 

0.79 

0.074 

0.074 

13.57 

13.57 

-18.0 

-16.0 

-23.3 

34.7 

34.4 

22.5  B 

900306 

1300 

0.79 

0.142 

0.132 

7.04 

7.56 

-34.0 

-10.0 

-22.8 

33.1 

33.3 

27.2 

900306 

1900 

1.41 

0.308 

0.240 

3.25 

4.17 

44.0 

28.0 

20.0 

31.9 

25.0 

20.7 

900306 

2200 

2.50 

0.152 

0.152 

6.58 

6.58 

34.0 

34.0 

31.9 

28.6 

28.0 

26.9 

900307 

0100 

2.96 

0.132 

0.132 

7.56 

7.56 

38.0 

20.0 

33.8 

32.8 

33.1 

45.2 

900307 

0400 

2.92 

0.132 

0.123 

7.56 

8.16 

18.0 

50.0 

32.1 

33.4 

31.1 

31.7 

900307 

0700 

2.88 

0.132 

0.132 

7.56 

7.56 

16.0 

48.0 

27.7 

32.8 

30.0 

28.2 

900307 

1000 

2.71 

0.132 

0.132 

7.56 

7.56 

22.0 

18.0 

25.1 

32.3 

30.2 

29.6 

900307 

1300 

2.46 

0.123 

0.113 

8.16 

8.87 

16.0 

20.0 

30.5 

34.0 

30.2 

29.1 

900307 

1900 

1.99 

0.103 

0.103 

9.71 

9.71 

-6.0 

12.0 

16.3 

32.8 

29.0 

28.1  j 
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T«bl«  A1  (ContiiHMd) 


Data 

■ST 

m 

itr 

if 

MC 

daa 

if* 

ir 

daa 

Saa 

daa 

900307 

2200 

1.95 

0.083 

0.083 

11.98 

11.98 

-14.0 

14.0 

11.3 

31.8 

30.0 

25.4 

900308 

0100 

1.92 

0.093 

0.093 

10.72 

10.72 

•10.0 

12.0 

9.1 

31.1 

29.7 

26.1 

900308 

0400 

1.96 

0.083 

0.093 

11.98 

10.72 

•14.0 

•14.0 

-1.4 

34.6 

31.7 

26.9 

900308 

0700 

1.87 

0.093 

0.093 

10.72 

10.72 

-4.0 

-2.0 

9.7 

35.4 

31.9 

K).6 

900308 

1300 

1.89 

0.083 

0.093 

11.98 

10.72 

•14.0 

-12.0 

•9.6 

29.7 

28.8 

24.8 

900308 

1900 

1.60 

0.083 

0.083 

11.98 

11.98 

•16.0 

•14.0 

-10.4 

26.2 

25.3 

20.1 

900309 

0100 

1.29 

0.074 

0.074 

13.57 

13.57 

•10.0 

•12.0 

-9.5 

26.4 

26.4 

21.6 

900309 

0700 

0.99 

0.074 

0.074 

13.57 

13.57 

•18.0 

-10.0 

-8.2 

31.3 

31.6 

29.2 

900309 

1300 

0.88 

0.083 

0.083 

11.98 

11.98 

-14.0 

-12.0 

-10.5 

25.5 

25.7 

23.6 

900309 

1900 

0.73 

0.083 

0.083 

11.98 

11.98 

-10.0 

•14.0 

-15.3 

31.8 

30.6 

26.3 

900310 

0100 

0.73 

0.083 

0.083 

11.98 

11.98 

•8.0 

-8.0 

•18.2 

32.6 

25.1 

25.1 

900310 

0700 

0.72 

0.083 

0.083 

11.98 

11.98 

-12.0 

-12.0 

-15.1 

29.6 

28.6 

24.9 

900310 

1300 

0.63 

0.083 

0.083 

11.98 

11.98 

•20.0 

-14.0 

-18.4 

30.5 

31.1 

28.0 

900310 

1900 

0.56 

0.083 

0.083 

11.98 

11.98 

-16.0 

•12.0 

-13.7 

26.5 

28.3 

25.4 

1  900311 

0100 

0.64 

0.083 

0.083 

11.98 

11.  W 

-16.0 

2.0 

-6.4 

24.8 

22.7 

26.1 

1  900311 

0700 

0.68 

0.083 

0.083 

11.98 

11.98 

-18.0 

-2.0 

-7.6 

25.9 

26.4 

25.4 

1  900311 

1300 

0.71 

0.083 

0.083 

11.98 

11.98 

-12.0 

-14.0 

-11.0 

22.9 

24.7 

18.1 

1  900311 

1900 

0.63 

0.083 

0.083 

11.98 

11.98 

•16.0 

-12.0 

-15.8 

30.6 

29.7 

25.7 

1  900312 

0100 

0.62 

0.083 

0.083 

11.98 

11.98 

-10.0 

-14.0 

-18.3 

28.1 

26.3 

22.3 

1  900312 

0700 

0.58 

0.074 

0.064 

13.57 

15.62 

-12.0 

-16.0 

-22.8 

27.6 

23.7 

18.6 

1  900312 

1300 

0.51 

0.074 

0.074 

13.57 

13.57 

-12.0 

-12.0 

-19.2 

25.9 

24.3 

22.2 

I  900312 

1900 

0.49 

0.074 

0.074 

13.57 

13.57 

-2.0 

•18.0 

-18.7 

34.3 

26.8 

27.5 

1  900313 

0100 

0.43 

0.074 

0.074 

13.57 

13.57 

•12.0 

•16.0 

•24.4 

27.9 

24.6 

17.4 

9  900313 

0700 

0.40 

0.074 

0.074 

13.57 

13.57 

-12.0 

-14.0 

•28.6 

37.0 

23.4 

21.3 

]  900313 

1300 

0.37 

0.074 

0.074 

13.57 

13.57 

-14.0 

-14.0 

•26.9 

34.6 

27.3 

19.1 

1  900313 

1900 

0.35 

0.083 

0.083 

11.98 

11.98 

-8.0 

•16.0 

-29.4 

34.8 

33.8 

23.9 

900314 

0100 

0.30 

0.083 

0.083 

11.98 

11.98 

-18.0 

•16.0 

-29.4 

35.2 

31.8 

29.4 

9  900314 

0700 

0.28 

0.083 

0.083 

11.98 

li.ra 

-14.0 

-14.0 

•22.4 

36.5 

37.5 

26.0 

900314 

1300 

0.29 

0.083 

0.083 

11.98 

11.98 

•16.0 

-14.0 

-23.2 

34.1 

36.3 

25.7 

900314 

1900 

0.28 

0.093 

0.083 

10.72 

11.98 

•24.0 

•16.0 

•28.0 

34.1 

31.7 

22.7 

1  900315 

0100 

0.26 

0.083 

0.083 

11.98 

11.W 

-14.0 

-16.0 

-27.2 

32.6 

29.0 

27.2 

900315 

0700 

0.27 

0.083 

0.083 

11.98 

11.98 

-14.0 

•36.0 

-29.4 

31.2 

27.9 

19.4 

900315 

1300 

0.31 

0.318 

0.083 

3.15 

11.98 

-68.0 

-44.0 

-41.2 

39.6 

22.5 

25.4 

900315 

1900 

0.29 

0.113 

0.093 

8.87 

10.72 

-34.0 

•42.0 

-35.1 

32.2 

23.0 

18.7 

900316 

0100 

0.30 

0.123 

0.083 

8.16 

11.98 

-36.0 

-54.0 

-41.0 

39.1 

27.0 

19.0 

900316 

0700 

0.47 

0.201 

0.191 

4.98 

5.24 

•52.0 

-52.0 

-47.8 

25.5 

17.4 

10.3 

900316 

1300 

0.46 

0.162 

0.181 

6.19 

5.52 

-44.0 

•44.0 

-U.7 

17.5 

13.2 

6.2 

90(816 

1900 

0.48 

0.152 

0.171 

6.58 

5.83 

-44.0 

-44.0 

-45.2 

16.4 

11.9 

6.5 

1  900317 

0100 

0.52 

0.162 

0.142 

6.19 

7.04 

•44.0 

-44.0 

-43.3 

14.8 

12.2 

7.3 

900317 

0700 

0.60 

0.142 

0.132 

7.04 

7.56 

•38.0 

-38.0 

•41.4 

12.9 

11.5 

5.7 

900317 

1300 

0.99 

0.240 

0.240 

4.17 

4.17 

-54.0 

•54.0 

-48.8 

16.1 

7.0 

4.0 

900317 

1900 

0.75 

0.142 

0.123 

7.04 

8.16 

•36.0 

•40.0 

•43.6 

15.5 

9.5 

7.1 

900318 

0100 

0.84 

0.132 

0.123 

7.56 

8.16 

-38.0 

•40.0 

-45.6 

20.2 

34.1 

8.6 

900318 

0700 

1.07 

0.191 

0.191 

5.24 

5.24 

34.0 

38.0 

22.5 

61.8 

24.6 

17.7 

900318 

1300 

0.76 

0.093 

0.191 

10.72 

5.24 

•34.0 

-34.0 

5.0 

59.3 

28.3 

18.4 

900318 

1900 

0.54 

0.113 

0.113 

8.87 

8.87 

•36.0 

•36.0 

-18.4 

40.6 

25.6 

17.0 

900319 

0100 

0.58 

0.123 

0.123 

8.16 

8.16 

-38.0 

-38.0 

-31.5 

34.7 

34.2 

26.2 

900319 

0700 

0.61 

0.123 

0.123 

8.16 

8.16 

-32.0 

-32.0 

-28.8 

26.8 

25.0 

16.4 

900319 

1300 

0.51 

0.123 

0.123 

8.16 

8.16 

•38.0 

-38.0 

-33.4 

29.2 

27.5 

19.7 

900319 

1900 

0.73 

0.191 

0.191 

5.24 

5.24 

•U.O 

•42.0 

•42.3 

36.8 

51.8 

19.3 

900320 

0100 

0.95 

0.181 

0.181 

5.52 

5.52 

-46.0 

-40.0 

-19.3 

39.1 

40.1 
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Table  A1  (Continued) 


Date 

UT 

M 

Sr 

Sr 

Me 

Me 

da« 

da« 

dag 

n 

900320 

0700 

1.40 

0.201 

0.191 

4.98 

5.24 

50.0 

52.0 

42.9 

16.7 

15.5 

10.1 

900320 

1300 

1.23 

0.181 

0.181 

5.52 

5.52 

44.0 

46.0 

35.7 

29.8 

19.5 

12.1 

900320 

1900 

1.00 

0.162 

0.171 

6.19 

5.83 

38.0 

40.0 

33.1 

27.4 

17.1 

13.6 

900321 

0100 

0.94 

0.191 

0.162 

5.24 

6.19 

46.0 

58.0 

38.6 

32.8 

13.6 

10.9 

900321 

0700 

0.70 

0.289 

0.171 

3.47 

5.83 

58.0 

58.0 

35.8 

38.8 

14.3 

7.8 

1  900321 

1300 

0.73 

0.201 

0.191 

4.98 

5.24 

48.0 

48.0 

42.3 

27.2 

14.6 

7.9 

1  900322 

0400 

0.35 

0.083 

0.074 

11.98 

13.57 

-12.0 

-12.0 

11.7 

41.6 

31.6 

16.9 

1  900322 

1300 

0.37 

0.113 

0.113 

8.87 

8.87 

-12.0 

-14.0 

•12.6 

33.1 

32.1 

15.8 

1  900322 

1900 

0.34 

0.123 

0.113 

8.16 

8.87 

-12.0 

-12.0 

-14.2 

26.1 

27.6 

25.2 

1  900323 

0100 

0.35 

0.123 

0.123 

8.16 

8.16 

-20.0 

-18.0 

-27.7 

34.9 

26.6 

22.2 

fl  900323 

0700 

0.31 

0.123 

0.123 

8.16 

8.16 

-36.0 

•36.0 

-33.0 

30.0 

26.2 

18.6 

900323 

1900 

0.32 

0.123 

0.123 

8.16 

8.16 

-36.0 

-38.0 

-36.0 

31.8 

26.3 

23.0 

900324 

0100 

1.77 

0.171 

0.171 

5.83 

5.83 

46.0 

46.0 

37.7 

26.3 

25.5 

24.3 

900324 

0700 

1.89 

0.162 

0.162 

6.19 

6.19 

16.0 

18.0 

28.0 

32.8 

31.4 

27.6 

900324 

1000 

1.94 

0.142 

0.142 

7.04 

7.04 

18.0 

16.0 

17.6 

31.3 

29.5 

26.3 

900324 

1300 

1.96 

0.142 

0.142 

7.04 

7.04 

16.0 

16.0 

20.2 

33.4 

29.4 

27.9 

900324 

1900 

2.05 

0.152 

0.142 

6.58 

7.04 

40.0 

16.0 

24.3 

33.3 

29.4 

28.6 

900324 

2200 

1.95 

0.132 

0.132 

7.56 

7.56 

24.0 

14.0 

21.6 

29.5 

27.9 

30.3 

1  900325 

0100 

1.67 

0.123 

0.132 

8.16 

7.56 

-2.0 

14.0 

13.0 

31.5 

29.3 

27.2 

1  900325 

0700 

1.32 

0.318 

0.142 

3.15 

7.04 

44.0 

16.0 

22.2 

32.7 

26.8 

18.6 

II  900325 

1300 

1.30 

0.113 

0.113 

8.87 

8.87 

0.0 

12.0 

14.8 

31.6 

26.4 

24.3 

1  900325 

1900 

1.05 

0.171 

0.171 

5.83 

5.83 

12.0 

6.0 

13.6 

31.1 

27.1 

21.2 

D  900326 

0100 

0.82 

0.113 

0.113 

8.87 

8.87 

-2.0 

8.0 

11.0 

27.2 

24.6 

27.6 

1  900326 

0700 

0.61 

0.113 

0.113 

8.87 

8.87 

0.0 

8.0 

10.5 

30.8 

26.9 

23.6 

900326 

1300 

0.71 

0.113 

0.113 

8.87 

8.87 

-10.0 

8.0 

14.1 

38.4 

24.9 

25.5 

900326 

1900 

0.61 

0.113 

0.123 

8.87 

8.16 

8.0 

•4.0 

15.1 

37.0 

30.0 

32.7 

90032f 

0100 

0.52 

0.123 

0.123 

8.16 

8.16 

0.0 

•6.0 

4.9 

32.4 

30.8 

30.4 

900327 

0700 

1.12 

0.289 

0.240 

3.47 

4.17 

52.0 

50.0 

33.4 

30.9 

21.9 

17.3 

1  900327 

1900 

1.26 

0.152 

0.152 

6.58 

6.58 

40.0 

22.0 

24.1 

32.5 

28.3 

26.8 

900328 

0100 

1.17 

0.132 

0.152 

7.56 

6.58 

-12.0 

12.0 

16.2 

38.3 

31.2 

20.6 

900328 

0700 

1.11 

0.210 

0.210 

4.75 

4.75 

36.0 

14.0 

12.7 

36.3 

32.6 

37.3  i 

900328 

1300 

0.86 

0.132 

0.132 

7.56 

7.56 

-12.0 

12.0 

8.6 

36.3 

29.6 

23.0  1 

900328 

1900 

0.78 

0.132 

0.103 

7.56 

9.71 

0.0 

2.0 

5.3 

37.6 

34.8 

27.3  1 

900329 

0100 

0.80 

0.259 

0.259 

3.86 

3.86 

6.0 

6.0 

0.2 

37.2 

32.6 

33.7 

900329 

0700 

1.26 

0.201 

0.201 

4.98 

4.98 

-14.0 

2.0 

-8.7 

29.7 

29.3 

24.4 

900329 

1300 

1.60 

0.191 

0.191 

5.24 

5.24 

18.0 

18.0 

11.6 

36.6 

32.1 

28.9 

900329 

1600 

2.31 

0.171 

0.152 

5.83 

6.58 

14.0 

12.0 

12.3 

36.5 

35.3 

26.1 

900329 

1900 

2.49 

0.142 

0.14.? 

7.04 

7.04 

20.0 

10.0 

14.9 

38.2 

37.9 

42.9 

900329 

2200 

2.09 

0.132 

0.132 

7.56 

7.56 

-38.0 

8.0 

-12.2 

49.5 

43.4 

42.1 

1  900330 

0100 

2.06 

0.123 

0.123 

8.16 

8.16 

-40.0 

-38.0 

-10.1 

45.2 

40.6 

34.3 

1  900330 

0400 

1.99 

0.113 

0.113 

8.87 

8.87 

-34.0 

•36.0 

-27.2 

36.2 

34.7 

29.4 

1  900330 

0700 

1.60 

0.113 

0.113 

8.87 

8.87 

-40.0 

•40.0 

-28.0 

43.9 

40.4 

35.1 

1  900330 

1300 

1.46 

0.113 

0.103 

8.87 

9.71 

-42.0 

•42.0 

-24.3 

46.4 

44.4 

43.6 

1  900330 

1900 

1.60 

0.103 

0.103 

9.71 

9.71 

-16.0 

-12.0 

-21.9 

44.4 

42.9 

38.1 

1  900(331 

0100 

1.28 

0.123 

0.113 

8.16 

8.87 

-38.0 

*38.0 

-3.6 

48.9 

46.0 

45.3 

900331 

0700 

1.14 

0.123 

0.123 

8.16 

8.16 

-40.0 

-40.0 

-2.8 

48.0 

47.4 

40.8 

900331 

1300 

1.00 

0.123 

0.123 

8.16 

8.16 

-42.0 

-42.0 

-16.2 

49.7 

43.7 

45.3 

900331 

1900 

0.99 

0.113 

0.113 

8.87 

8.87 

-8.0 

•34.0 

-7.6 

48.2 

45.7 

28.1 

1  900401 

0100 

0.84 

0.123 

0.123 

8.16 

8.16 

-28.0 

•36.0 

-26.4 

48.1 

46.2 

36.5 

1  900401 

0700 

0.85 

0.132 

0.132 

7.56 

7.56 

-32.0 

'34.0 

•12.6 

56.6 

38.5 

29.8 

1  900401 

1300 

0.74 

0.132 

0.123 

7.56 

8.16 

•36.0 

16.0 

-4.9 

55.1 

35.2 

36.3 

1  900401 

1900 

0.69 

0.142 

0.132 

7.04 

7.56 

•34.0 

-36.0 

-8.2 

49.6 

34.1 

26.4 

1  fSltmtia»f30) 
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B... 

8ST 

a 

Sr 

Sr 

a 

a 

is* 

a 

a 

dsa 

66^ 

dag 

daa 

CH 

0100 

0.68 

0.132 

0.132 

7.56 

7.56 

■H 

12.0 

-2.0 

U.O 

37.3 

36.6 

0700 

0.70 

0.142 

0.142 

7.04 

7.04 

10.0 

12.0 

-1.1 

38.0 

35.1 

42.4 

900402 

1300 

0.69 

0.132 

0.132 

7.56 

7.56 

VHP 

37.6 

36.1 

40.3 

1900 

0.67 

0.123 

0.123 

8.16 

8.16 

-8.0 

■QQ 

41.8 

37.3 

28.4 

1300 

1.19 

0.064 

0.064 

15.62 

15.62 

52.0 

54.1 

23.9 

25.3 

900404 

0100 

1.03 

0.064 

0.074 

15.62 

13.57 

•8.0 

37.4 

22.7 

24.3 

900404 

0700 

0.86 

0.074 

0.074 

13.57 

13.57 

HrM 

31.7 

23.2 

22.5 

900404 

1300 

0.74 

0.074 

0.074 

13.57 

13.57 

-12.0 

-6.0 

-1.5 

28.4 

27.1 

24.0 

900404 

1900 

0.65 

0.074 

0.074 

13.57 

13.57 

-14.0 

-14.0 

•18.4 

26.8 

28.9 

22.5 

90040S 

0100 

0.56 

0.083 

0.083 

11.98 

11.98 

-14.0 

-16.0 

'23.2 

38.6 

23.9 

26.3 

900405 

0700 

0.47 

0.083 

0.083 

11.98 

11.98 

-14.0 

-12.0 

36.7 

21.5 

22.8 

900405 

1300 

0.48 

0.083 

0.083 

11.98 

11.98 

-16.0 

-16.0 

-24.7 

41.4 

21.3 

23.2 

900405 

1900 

0.47 

0.083 

0.083 

11.98 

11.98 

-12.0 

•10.0 

-23.1 

38.4 

24.7 

26.2 

900406 

0100 

0.48 

0.083 

0.083 

11.98 

11.98 

-10.0 

-4.0 

-15.7 

32.0 

26.2 

25.8 

900406 

0700 

0.52 

0.083 

0.083 

11.98 

11.98 

-10.0 

•10.0 

-16.0 

32.5 

28.1 

27.4 

900406 

1900 

1.27 

0.191 

0.191 

5.24 

5.24 

36.0 

48.0 

33.9 

23.7 

20.1 

12.7 

900407 

0100 

1.21 

0.181 

0.171 

5.52 

5.83 

24.0 

22.0 

14.0 

31.8 

27.5 

14.3 

900407 

0700 

1.52 

0.162 

0.162 

6.19 

6.19 

32.0 

44.0 

29.6 

24.8 

20.2 

16.7 

900407 

1900 

1.11 

0.132 

0.132 

7.56 

7.56 

10.0 

20.0 

21.0 

28.1 

25.6 

27.3 

0100 

1.13 

0.123 

0.113 

8.16 

8.87 

24.0 

22.0 

17.2 

28.5 

26.1 

28.7 

mv.'If'M 

0700 

1.05 

0.113 

0.113 

8.87 

8.87 

8.0 

16.0 

17.0 

29.7 

23.6 

26.4 

1300 

0.87 

0.132 

0.132 

7.56 

7.56 

14.0 

14.0 

20.6 

31.3 

25.2 

29.3 

900408 

1900 

0.65 

0.123 

0.103 

8.16 

9.71 

12.0 

16.0 

11.0 

39.4 

26.9 

29.2 

I  900409 

0100 

0.56 

0.123 

0.113 

8.16 

8.87 

-14.0 

•14.0 

'11.3 

29.5 

28.4 

22.1 

900409 

0700 

0.57 

0.123 

0.113 

8.16 

8.87 

-16.0 

•16.0 

-16.4 

22.9 

23.7 

19.2 

900409 

1300 

0.48 

0.113 

0.123 

8.87 

8.16 

-12.0 

-14.0 

•13.8 

22.7 

23.7 

17.7 

900409 

1900 

0.45 

0.132 

0.123 

7.56 

8.16 

-14.0 

-14.0 

-21.7 

27.6 

24.5 

17.1 

900410 

0100 

0.45 

0.132 

0.132 

7.56 

7.56 

-10.0 

-8.0 

'16.0 

28.6 

25.0 

22.1 

ivzin 

0700 

0.50 

0.230 

0.083 

4.35 

11.98 

-52.0 

•16.0 

-32.3 

34.1 

25.2 

25.7 

900410 

1900 

0.61 

0.181 

0.181 

5.52 

5.52 

-44.0 

•46.0 

'40.4 

27.5 

17.0 

21.4 

900411 

0100 

0.74 

0.142 

0.142 

7.04 

7.04 

-36.0 

•36.0 

-39.4 

14.3 

9.5 

6.3 

900411 

1300 

0.77 

0.123 

0.123 

8.16 

8.16 

-38.0 

•38.0 

-39.1 

18.2 

16.5 

12.8 

900411 

1900 

0.82 

0.113 

0.113 

8.87 

8.87 

-38.0 

•38.0 

•26.9 

27.7 

22.7 

16.1 

900412 

0100 

1.10 

0.171 

0.171 

5.83 

5.83 

44.0 

U.O 

30.4 

45.7 

20.8 

11.0 

900412 

0700 

0.77 

0.113 

0.113 

8.87 

8.87 

-38.0 

-38.0 

3.3 

77.6 

23.5 

18.3 

900412 

1300 

0.66 

0.123 

0.113 

8.16 

8.87 

-34.0 

-34.0 

BUfP 

41.2 

28.7 

19.6 

900412 

1900 

0.71 

0.123 

0.123 

8.16 

8.16 

-32.0 

-32.0 

U.7 

30.2 

21.0 

900413 

0100 

0.83 

0.113 

0.113 

8.87 

8.87 

-38.0 

38.0 

51.6 

27.7 

26.0 

900413 

0700 

1.22 

0.191 

0.201 

5.24 

4.98 

U.O 

42.0 

42.9 

27.3 

29.9 

900413 

1300 

0.86 

0.191 

0.123 

5.24 

8.16 

38.0 

38.0 

HRd 

U.9 

31.7 

29.9 

900413 

1900 

0.82 

0.123 

0.123 

8.16 

8.16 

-12.0 

•10.0 

-4.1 

36.1 

31.1 

24.1 

900414 

0100 

0.78 

0.103 

0.123 

9.71 

8.16 

-16.0 

-14.0 

-4.3 

35.9 

29.0 

26.5 

900414 

0700 

0.78 

0.103 

0.103 

9.71 

9.71 

-16.0 

-16.0 

-5.1 

42.1 

33.9 

28.9 

900414 

1300 

0.72 

0.103 

0.113 

9.71 

8.87 

-12.0 

-34.0 

-9.7 

40.8 

41.8 

27.0 

900414 

1900 

0.73 

0.123 

0.113 

8.16 

8.87 

-36.0 

-40.0 

•33.2 

39.7 

39.4 

37.4 

0100 

1.11 

0.162 

0.162 

6.19 

6.19 

-46.0 

-U.O 

-39.6 

30.0 

25.5 

22.2 

900415 

0700 

1.19 

0.152 

0.142 

6.58 

7.04 

-42.0 

-42.0 

-37.9 

31.5 

29.8 

28.6 

900415 

IMlI 

1.22 

0.132 

0.132 

7.56 

7.56 

-38.0 

-38.0 

•36.8 

30.2 

28.6 

23.6 

900415 

1900 

1.09 

0.132 

0.132 

7.56 

7.56 

-40.0 

•40.0 

-38.0 

31.7 

30.6 

27.8 

900416 

0100 

0.84 

0.132 

0.132 

7.56 

7.56 

-28.0 

•30.0 

-36.4 

31.6 

29.6 

20.9 
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L 

h 

m 

fe* 

iir 

MC 

Me 

daa 

ir 

daa 

A«^ 

daa 

daa 

1  900416 

0700 

0.73 

0.142 

0.123 

7.04 

8.16 

-30.0 

-36.0 

-29.2 

33.4 

30.0 

22.0 

n  900416 

1300 

0.68 

0.142 

0.113 

7.04 

8.87 

-40.0 

-40.0 

•26.2 

38.4 

29.0 

21.6 

1  900416 

1900 

0.77 

0.113 

0.113 

8.87 

8.87 

-34.0 

•38.0 

-25.4 

33.2 

28.5 

29.9 

I  900417 

0100 

0.79 

0.123 

0.113 

8.16 

8.87 

-36.0 

-34.0 

-24.7 

32.4 

31.0 

28.8 

1  900417 

0700 

0.80 

0.103 

0.103 

9.71 

9.71 

-16.0 

-16.0 

-27.0 

32.0 

30.1 

24.4 

H  900417 

1300 

0.76 

0.103 

0.103 

9.71 

9.71 

-22.0 

-22.0 

-33.0 

35.2 

32.4 

32.1 

1  900417 

1900 

1.48 

0.230 

0.210 

4.35 

4.75 

54.0 

54.0 

43.5 

20.3 

16.8 

9.8 

1  900417 

2200 

2.09 

0.152 

0.152 

6.58 

6.58 

42.0 

48.0 

44.0 

19.9 

19.2 

17.0 

1  900418 

0100 

1.94 

0.171 

0.152 

5.83 

6.58 

U.O 

50.0 

40.7 

24.9 

21.2 

14.9 

900418 

0400 

2.05 

0.152 

0.152 

6.58 

6.58 

38.0 

42.0 

41.4 

25.8 

21.8 

21.3 

900418 

0700 

2.17 

0.152 

0.142 

6.58 

7.04 

24.0 

26.0 

31.2 

29.9 

25.3 

23.2 

900418 

1900 

1.08 

0.103 

0.113 

9.71 

8.87 

-12.0 

12.0 

2.9 

38.5 

31.9 

29.2 

900419 

0100 

0.98 

0.113 

0.113 

8.87 

8.87 

-12.0 

-10.0 

2.7 

38.4 

35.7 

30.2 

900419 

0700 

1.07 

0.113 

0.113 

8.87 

8.87 

-30.0 

8.0 

1.4 

43.4 

39.1 

31.7 

900419 

1300 

1.42 

0.123 

0.123 

8.16 

8.16 

0.0 

2.0 

2.8 

37.0 

30.6 

30.3 

900419 

1900 

1.27 

0.162 

0.132 

6.19 

7.56 

-2.0 

-2.0 

-5.3 

32.1 

29.7 

27.6 

900420 

0100 

1.02 

0.142 

0.132 

7.04 

7.56 

-34.0 

0.0 

-9.2 

35.5 

32.7 

30.6 

1  900420 

0700 

0.85 

0.132 

0.132 

7.56 

7.56 

-32.0 

4.0 

-11.3 

34.7 

34.0 

29.2 

1  900420 

1300 

0.85 

0.142 

0.113 

7.04 

8.87 

-32.0 

-34.0 

-26.7 

34.8 

35.5 

27.4 

1  900420 

1900 

0.73 

0.142 

0.103 

7.04 

9.71 

-30.0 

-30.0 

-23.5 

31.1 

30.7 

21.3 

1  900421 

0100 

0.69 

0.103 

0.103 

9.71 

9.71 

-16.0 

-20.0 

•25.0 

30.4 

26.9 

23.7 

900421 

0700 

0.60 

0.103 

0.103 

9.71 

9.71 

-10.0 

-18.0 

•24.8 

28.1 

25.1 

26.0 

900421 

1300 

0.62 

0.103 

0.103 

9.71 

9.71 

•22.0 

•24.0 

-30.3 

30.6 

23.8 

26.8 

1  900421 

1900 

0.56 

0.103 

0.103 

9.71 

9.71 

-36.0 

•36.0 

•31.2 

28.8 

22.7 

28.7 

1  900422 

0100 

0.55 

0.103 

0.103 

9.71 

9.71 

-36.0 

-26.0 

-29.7 

31.1 

28.8 

28.6 

1  900422 

0700 

0.89 

0.240 

0.250 

4.17 

4.01 

40.0 

-20.0 

21.3 

68.0 

29.0 

25.5 

900422 

1300 

1.17 

0.093 

0.093 

10.72 

10.72 

•14.0 

•8.0 

8.8 

36.5 

28.5 

27.6 

900422 

1900 

1.17 

0.093 

0.093 

10.72 

10.72 

-18.0 

12.0 

3.7 

36.9 

30.0 

34.9 

900423 

0100 

1.33 

0.103 

0.103 

9.71 

9.71 

-14.0 

•14.0 

•1.0 

31.4 

28.9 

27.3 

900423 

0700 

1.06 

0.093 

0.103 

10.72 

9.71 

•10.0 

-8.0 

-2.9 

30.1 

27.5 

28.6 

900423 

1300 

0.97 

0.093 

0.093 

10.72 

10.72 

-14.0 

-14.0 

-6.9 

30.0 

28.7 

28.3 

1  900423 

1900 

0.84 

0.093 

0.093 

10.72 

10.72 

-14.0 

-14.0 

-11.6 

26.8 

27.3 

29.7 

900424 

0100 

0.72 

0.093 

0.093 

10.72 

10.72 

-16.0 

•16.0 

-14.6 

27.0 

26.9 

26.5 

900424 

0700 

0.69 

0.093 

0.093 

10.72 

10.72 

-14.0 

-16.0 

•12.0 

31.0 

29.5 

27.2 

900424 

1300 

0.68 

0.093 

0.103 

10.72 

9.71 

•14.0 

-14.0 

-17.9 

32.4 

32.2 

25.0 

900424 

1900 

0.59 

0.093 

0.093 

10.72 

10.72 

-8.0 

-10.0 

•13.3 

32.8 

32.0 

24.0 

900425 

0100 

0.54 

0.093 

0.093 

10.72 

10.72 

-20.0 

-18.0 

•14.4 

29.4 

29.2 

26.6 

900425 

0700 

0.58 

0.093 

0.093 

10.72 

10.72 

-6.0 

26.0 

4.4 

40.0 

U.9 

27.8 

900425 

1300 

0.80 

0.103 

0.103 

9.71 

9.71 

-16.0 

14.0 

13.5 

40.7 

24.0 

27.1 

900425 

1900 

0.76 

0.093 

0.093 

10.72 

10.72 

-12.0 

16.0 

4.3 

32.9 

27.3 

25.9 

900426 

0100 

0.76 

0.103 

0.103 

9.71 

9.71 

-24.0 

•6.0 

-3.4 

34.0 

29.8 

31.2 

900426 

0700 

0.75 

0.103 

0.103 

9.71 

9.71 

-14.0 

14.0 

-5.3 

34.2 

33.5 

33.1 

900426 

1300 

0.74 

0.103 

0.103 

9.71 

9.71 

-6.0 

•6.0 

•0.5 

30.9 

31.5 

28.7 

900426 

1900 

0.72 

0.093 

0.093 

10.72 

10.72 

-2.0 

-2.0 

2.0 

34.8 

35.8 

28.3 

900427 

0100 

0.76 

0.093 

0.093 

10.72 

10.72 

-18.0 

-2.0 

-5.1 

30.4 

30.4 

30.6 

900427 

0700 

0.78 

0.103 

0.093 

9.71 

10.72 

•6.0 

-4.0 

-3.2 

30.6 

30.8 

27.4 

900427 

1300 

0.71 

0.103 

0.093 

9.71 

10.72 

-8.0 

-8.0 

-6.7 

28.5 

28.5 

26.1 

900427 

1900 

0.65 

0.093 

0.103 

10.72 

9.71 

-14.0 

14.0 

-1.4 

31.2 

31.0 

25.8 

900428 

0100 

0.61 

0.103 

0.103 

9.71 

9.71 

•18.0 

-16.0 

-3.3 

30.1 

29.5 

26.1 

900428 

0700 

0.60 

0.103 

0.103 

9.71 

9.71 

8.0 

-4.0 

2.4 

27.9 

28.3 

25.0 

1  900428 

1300 

0.50 

0.103 

0.103 

9.71 

9.71 

-12.0 

-12.0 

•6.5 

29.0 

25.7 

20.9 

1  900428 

1900 

0.46 

0.113 

0.103 

8.87 

9.71 

-14.0 

•14.0 

-14.2 

30.3 

27.9 

27.5 
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Appendix  A  Table  of  Collaction  Timee  and  Bulk  Paramatare 


T«bl«  A1  (ContiiMMd) 


TIM 

DM 

liT 

90M29  0100  0.45 
900429  0700  0.48 
900429  1300  0.47 
900  0.72 

900430  0100  0.63 
900430  0700  0.68 
900430  1300  0.66 
900430  1900  0.77 


0100  0.74 
0700  0.66 
900501  I  1300  0.72 
900  0.67 

02  0100  0.63 
02  0700  0.73 
02  1900  0.91 

03  0100  0.84 
03  1300  1.01 
03  1900  0.97 

04  0100  0.85 
04  0700  0.78 
04  1300  0.75 
04  1900  0.65 

05  0100  0.56 
05  0700  0.50 
900505  1300  0.48 

06  0100  0.38 
06  0700  1.25 
06  1300  0.89 
06  1900  0.59 

0.54 
0700  I  0.57 
900507  I  1300  I  0.55 
0.41 


100  I  0.41 
0700 
300  0.30 
900  0.43 

100  0.27 
0700  0.27 
1300  0.26 
900  0.33 

0100  0.30 
0.55 
1300  1 1.07 
0.97 


900511  0100  0.56 
900511  0700  0.47 
900511  1300  0.46 
900511  1900  0.53 

900512  0100  0.52 
0700  0.57 


fe- 

!xr 

0.093 

0.083 

0.093 

0.093 

0.064 

0.093 

0.171 

0.171 

0.171 

0.162 

0.162 

0.162 

0.162 

0.162 

0.171 

0.152 

0.142 

0.113 

0.123 

0.123 

0.123 

0.123 

0.123 

0.123 

0.074 

0.074 

0.074 

0.074 

0.083 

0.074 

0.074 

0.074 

0.074 

0.230 

0.220 

0.220 

0.191 

0.201 

0.074 

0.083 

0.074 

0.210 

0.083 

0.083 

0.083 

0.162 

0.142 

0.083 

0.132 

0.132 

0.171 

0.171 

0.171 

0.171 

0.181 

0.181 

0.093 

0.093 

0.162 

0.132 

0.162 

0.162 

0.093 

0.093 

0.152 

0.103 

0.093 

0.093 

0.103 

0.103 

0.259 

0.298 

0.103 

0.103 

0.093 

0.093 

0.103 

0.103 

0.308 

0.318 

0.318 

0.103 

0.152 

0.142 

0.132 

0.132 

0.123 

0.113 

0.123 

0.113 

0.113 

0.113 

0.113 

0.113 

0.132 

0.132 

0.113 

0.113 

0.123 

0.123 

1 _ 

6.19 

6.19 

6.19 

6.19 

5.83 

6.58 

7.04 

8.87 

8.16 

8.16 

8.16 

8.16 

8.16 

8.16 

13.57 

13.57 

13.57 

13.57 

11.98 

13.57 

13.57 

13.57 

13.57 

4.35 

4.54 

4.54 

5.24 

4.98 

13.57 

11.98 

13.57 

4.75 

11.98 

11.98 

11.98 

11.98 

6.19 

11.98 

7.04 

11.98 

7.56 

7.56 

5.83 

5.83 

5.83 

5.83 

5.52 

5.52 

10.72 

10.72 

6.19 

7.56 

6.19 

6.19 

10.72 

10.72 

6.58 

9.71 

10.72 

10.72 

9.71 

9.71 

3.86 

3.:» 

9.71 

9.71 

10.72 

10.72 

9.71 

9.71 

3.25 

3.15 

3.15 

9.71 

6.58 

7.04 

7.56 

7.56 

8.16 

8.87 

8.16 

8.87 

8.87 

8.87 

8.87 

8.87 

7.56 

7.56 

8.87 

8.87 

8.16 

8.16 

-14.4 

-26.7 

-24.0 

-23.0 

-46.0 

-40.7 

-48.0 

30.0 

-44.0 

-40.0 

-25.3 

-a.o 

-28.1 

10.0 

•8.5 

10.0 

-17.5 

-38.0 

-29.9 

-16.0 

-24.7 

-14.0 

•13.8 

14.0 

2.9 

'16.0 

•14.0 

-14.1 

•18.0 

-14.0 

-28.1 

-18.0 

-46.0 

•36.3 

-12.0 

•56.0 

-33.4 

•42.0 

-42.0 

-36.7 

•42.0 

•42.0 

•38.4 

•40.0 

•40.0 

•27.3 

42.0 

40.0 

39.3 

42.0 

42.0 

36.4 

36.0 

36.0 

18.4 

-12.0 

32.0 

1.3 

18.0 

20.0 

11.2 

16.0 

16.0 

11.0 

-2.0 

-2.0 

-8.3 

-14.0 

-14.0 

-8.1 

-12.0 

-11.6 

10.0 

•8.0 

-15.6 

•64.0 

-64.0 

-50.0 

•6.0 

-12.0 

-18.4 

Hi 

-32.0 

-20.7 

-54.0 

-28.2 

•56.0 

•56.0 

•42.3 

-54.0 

-52.0 

-39.2 

•42.0 

-44.0 

-45.9 

•38.0 

-48.0 

-44.5 

•38.0 

-38.0 

•41.2 

•36.0 

-38.0 

-29.7 

•36.0 

•36.0 

-18.9 

•26.0 

•40.0 

-23.9 

•38.0 

-40.0 

-30.0 

•32.0 

•40.0 

-27.1 

-40.0 

-38.0 

-29.5 

4ae 

*¥t 

31.2 

31.3 

33.4 

29.1 

31.4 

28.2 

29.2 

22.3 

19.4 

38.0 

27.6 

19.5 

57.2 

49.9 

65.9 

62.4 

52.9 

62.3 

50.0 

45.8 

60.5 

54.8 

49.7 

45.6 

45.4 

47.4 

38.2 

43.5 

43.6 

39.0 

39.9 

38.4 

32.6 

34.8 

34.7 

23.5 

31.1 

30.9 

24.1 

37.0 

29.0 

19.3 

32.6 

31.6 

26.0 

35.6 

32.0 

23.6 

36.3 

31.0 

30.1 

29.3 

20.4 

39.2 

40.4 

21.5 

43.2 

40.8 

24.7 

U.O 

26.8 

24.1 

41.0 

22.1 

20.9 

34.6 

19.2 

13.3 

32.2 

18.4 

9.3 

32.1 

26.6 

7.0 

17.9 

17.2 

12.1 

28.2 

25.4 

15.9 

49.4 

30.3 

17.6 

47.1  31.2 

43.5  32.6 

42.9  30.4 

38.3  34.5 

27.6  29.3 

31.4  31.3 

32.0  29.0 

34.6  15.4 

37.7  30.4 

41.0  31.5 

42.9  27.1 

38.8  15.2 


23.6  18.4  16.5 

35.4  22.1  12.7 

30.0  23.4  17.5 

30.7  21.2  9.1 

34.4  26.1  22.5 

32.6  26.3  18.7 
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Table  A1  (Continued) 

ea. 

Thna 

88T 

m 

Sr 

Sr 

Me 

iM 

dag 

ir 

da. 

900512 

1300 

0.94 

0.123 

0.123 

8.16 

8.16 

•42.0 

•40.0 

5.2 

59.0 

27.9 

18.8 

900512 

1900 

0.89 

0.123 

0.123 

8.16 

8.16 

•30.0 

•28.0 

•5.2 

56.1 

35.2 

19.2 

900513 

0100 

0.86 

0.181 

0.181 

5.52 

5.52 

•46.0 

•48.0 

•41.3 

48.7 

44.0 

61.7 

900513 

0700 

0.98 

0.162 

0.171 

6.19 

5.83 

•42.0 

•44.0 

•39.7 

33.1 

30.7 

20.1  1 

90(»13 

1300 

0.90 

0.162 

0.152 

6.19 

6.58 

•42.0 

•42.0 

•39.7 

25.3 

17.9 

13.8  1 

900513 

1900 

0.95 

0.162 

0.152 

6.19 

6.58 

•42.0 

•42.0 

•40.8 

20.4 

15.7 

10.8 

900514 

0100 

0.73 

0.132 

0.132 

7.56 

7.56 

•36.0 

•38.0 

•37.4 

22.3 

19.4 

18.2 

900514 

0700 

0.66 

0.152 

0.152 

6.58 

6.58 

•40.0 

•42.0 

•6.8 

73.6 

25.8 

13.7 

900514 

1300 

0.75 

0.210 

0.210 

4.75 

4.75 

50.0 

48.0 

15.1 

74.5 

25.2 

17.5 

900514 

1900 

0.69 

0.152 

0.132 

6.58 

7.56 

•36.0 

•30.0 

•5.7 

60.2 

31.7 

14.0 

900515 

0100 

0.65 

0.132 

0.123 

7.56 

8.16 

•26.0 

•30.0 

3.0 

61.5 

33.1 

14.3 

900515 

0700 

0.67 

0.123 

0.123 

8.16 

8.16 

•36.0 

•36.0 

2.5 

65.1 

30.9 

27.0 

900515 

1300 

0.64 

0.201 

0.113 

4.98 

8.87 

38.0 

38.0 

•0.3 

51.5 

28.6 

22.1 

900515 

1900 

0.67 

0.171 

0.123 

5.83 

8.16 

10.0 

8.0 

•6.2 

39.1 

30.1 

38.7 

1  900516 

0100 

0.59 

0.064 

0.113 

15.62 

8.87 

•10.0 

•8.0 

-8.3 

36.4 

32.3 

19.3 

1  900516 

0700 

0.61 

0.074 

0.074 

13.57 

13.57 

•6.0 

•6.0 

-10.7 

33.0 

31.9 

24.1 

1  900516 

1300 

0.58 

0.074 

0.074 

13.57 

13.57 

•12.0 

6.0 

-9.9 

33.7 

28.9 

21.7 

900516 

1900 

0.60 

0.298 

0.074 

3.35 

13.57 

•56.0 

•56.0 

•28.5 

40.3 

23.4 

4.5 

900517 

0100 

0.50 

0.074 

0.074 

13.57 

13.57 

•6.0 

•38.0 

•28.2 

33.3 

23.2 

18.8 

900517 

0700 

0.45 

0.083 

0.083 

11.98 

11.98 

•14.0 

•16.0 

-27.7 

34.0 

25.0 

23.5 

900517 

1300 

0.41 

0.083 

0.083 

11.98 

11.98 

•12.0 

■52.0 

-29.4 

41.3 

22.3 

24.5 

900517 

1900 

0.48 

0.142 

0.093 

7.04 

10.72 

•42.0 

•44.0 

-28.5 

47.4 

19.5 

9.8 

900518 

0100 

0.44 

0.142 

0.083 

7.04 

11.98 

•44.0 

•44.0 

•23.5 

47.7 

23.6 

7.7 

900518 

0700 

0.42 

0.093 

0.093 

10.72 

10.72 

0.0 

2.0 

•3.0 

42.1 

29.3 

20.1 

900518 

1300 

0.38 

0.093 

0.093 

10.72 

10.72 

•8.0 

•10.0 

-8.9 

34.9 

33.0 

30.0 

900518 

1900 

0.38 

0.093 

0.093 

10.72 

10.72 

•14.0 

•14.0 

•11.2 

30.1 

30.7 

23.2 

900519 

0100 

0.32 

0.093 

0.093 

10.72 

10.72 

•4.0 

0.0 

-15.2 

34.6 

31.5 

24.8 

900519 

0700 

0.28 

0.103 

0.093 

9.71 

10.72 

10.0 

6.0 

-10.8 

37.0 

37.9 

25.8 

900519 

1300 

0.30 

0.093 

0.103 

10.72 

9.71 

•12.0 

12.0 

•3.8 

40.8 

39.8 

31.5 

900519 

1900 

0.29 

0.103 

0.103 

9.71 

9.71 

•10.0 

10.0 

•19.5 

U.9 

38.7 

24.3 

900520 

0100 

0.31 

0.318 

0.318 

3.15 

3.15 

•70.0 

•70.0 

-38.9 

62.7 

29.2 

34.3 

900520 

0700 

0.28 

0.103 

0.103 

9.71 

9.71 

18.0 

16.0 

-8.9 

48.4 

25.9 

23.4 

900520 

1300 

0.40 

0.103 

0.103 

9.71 

9.71 

•2.0 

•2.0 

-12.4 

39.4 

27.6 

24.0 

900520 

1900 

0.46 

0.279 

0.103 

3.59 

9.71 

•64.0 

•64.0 

•33.0 

62.4 

16.4 

5.7 

900521 

0100 

0.52 

0.171 

0.103 

5.83 

9.71 

•48.0 

•48.0 

-24.1 

51.9 

19.0 

6.1 

900521 

0700 

0.51 

0.152 

0.083 

6.58 

11.98 

•46.0 

•2.0 

-15.9 

50.1 

24.6 

5.8 

900521 

1300 

0.55 

0.083 

0.083 

11.98 

11.98 

•8.0 

0.0 

-0.7 

51.8 

40.4 

24.2  1 

900521 

1900 

1.00 

0.230 

0.230 

4.35 

4.35 

46.0 

28.0 

29.0 

32.0 

27.7 

22.5  1 

900522 

0100 

1.79 

0.191 

0.152 

5.24 

6.58 

24.0 

22.0 

28.2 

26.2 

25.7 

18.0  1 

900522 

0700 

1.82 

0.171 

0.171 

5.83 

5.83 

12.0 

20.0 

24.8 

26.7 

26.6 

21.8  1 

900522 

1000 

1.91 

0.171 

0.171 

5.83 

5.83 

18.0 

18.0 

19.8 

26.9 

26.4 

21.4 

900522 

1300 

2.27 

0.171 

0.162 

5.83 

6.19 

14.0 

18.0 

23.8 

28.8 

28.4 

23.7 

900522 

1600 

2.34 

0.152 

0.152 

6.58 

6.58 

18.0 

18.0 

22.9 

30.3 

29.6 

31.3 

900522 

1900 

2.58 

0.152 

0.142 

6.58 

7.04 

18.0 

18.0 

19.6 

32.4 

30.1 

29.2 

900522 

2200 

2.61 

0.142 

0.142 

7.04 

7.04 

16.0 

16.0 

15.6 

30.7 

29.7 

28.4 

900523 

0100 

2.19 

0.142 

0.142 

7.04 

7.04 

8.0 

10.0 

17.3 

31.9 

30.1 

30.5 

900523 

0700 

1.69 

0.132 

0.132 

7.56 

7.56 

14.0 

16.0 

13.1 

32.0 

29.5 

28.7 

900523 

1300 

1.31 

0.152 

0.123 

6.58 

8.16 

6.0 

4.0 

-1.9 

30.7 

28.9 

30.3 

900523 

1900 

1.05 

0.113 

0.113 

8.87 

8.87 

•14.0 

•14.0 

0.4 

31.9 

29.5 

26.1 

900524 

0100 

0.81 

0.113 

0.113 

8.87 

8.87 

•14.0 

•12.0 

-1.4 

29.4 

28.9 

21.6 

900524 

0700 

0.65 

0.093 

0.113 

10.72 

8.87 

•12.0 

•12.0 

-6.7 

26.4 

26.1 

14.9 

900524 

1300 

0.60 

0.093 

0.123 

10.72 

8.16 

•16.0 

•16.0 

•4.6 

26.7 

26.4 

10.4 

1  fS6aa(22«730;  | 
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Appendix  A  Table  of  Collaction  Timea  and  Bulk  Paramatara 


Tabte  A1  (ContiniMd) 

I8T 

B 

'nr 

hr 

a 

a 

— 

a 

Qj 

Uf 

a 

900524 

1900 

0.51 

0.132 

0.132 

7.56 

7.56 

14.0 

1.1 

35.6 

37.6 

25.1 

TSm 

0100 

0.45 

0.142 

0.123 

7.04 

8.16 

12.0 

-1.2 

U.3 

37.6 

38.5 

tvStfl 

0700 

0.51 

0.132 

0.123 

7.56 

8.16 

■nn 

16.0 

■  ■ 

37.2 

31.0 

28.7  { 

1300 

0.63 

0.132 

0.132 

7.56 

7.56 

■Lsi 

6.0 

El 

36.4 

35.2 

35.8 

1900 

0.63 

0.123 

0.123 

8.16 

8.16 

•20.0 

14.0 

11 

33.7 

33.5 

34.3 

1  900526 

0100 

0.69 

0.093 

0.113 

10.72 

8.87 

•14.0 

•14.0 

-11.4 

31.1 

31.7 

26.0 

liVrTi 

0700 

0.95 

fflVJ 

0.083 

11.98 

11.98 

•10.0 

•14.0 

-7.7 

28.1 

28.3 

27.0 

1300 

1.03 

I'M'!  J 

0.083 

11.98 

11.98 

•14.0 

•14.0 

-14.3 

25.8 

25.8 

26.2 

1  900526 

1900 

0.88 

0.083 

0.083 

11.98 

11.98 

•12.0 

•12.0 

•18.0 

29.8 

28.4 

24.9 

I  900527 

0100 

0.71 

0.093 

0.093 

mi 

10.72 

•14.0 

•14.0 

-16.1 

29.7 

29.1 

29.2 

1  900527 

0700 

0.68 

0.093 

0.093 

10.72 

2.0 

12.0 

-16.6 

42.6 

38.3 

27.9 

900527 

1300 

1.05 

0.210 

0.093 

mSa 

10.72 

42.0 

40.0 

18.4 

U.9 

29.1 

16.4 

900527 

1900 

1.05 

0.171 

0.093 

10.72 

22.0 

24.0 

21.3 

37.1 

29.9 

17.4 

900528 

0100 

0.92 

0.162 

0.152 

6.19 

6.58 

24.0 

20.0 

20.7 

39.2 

35.0 

21.5 

900528 

1.04 

0.162 

0.142 

6.19 

7.04 

28.0 

16.0 

10.4 

35.2 

31.8 

29.0 

9oosa 

IM?! 

1.07 

4.35 

4.35 

28.0 

18.0 

15.5 

38.S 

36.1 

33.0 

900528 

1900 

1.05 

0.210 

221 

4.75 

4.54 

14.0 

14.0 

6.2 

38.3 

37.7 

25.7 

900529 

0100 

1.02 

0.113 

0.103 

8.87 

9.71 

2.0 

2.0 

-3.6 

47.3 

41.8 

22.8 

0700 

0.96 

0.171 

0.171 

5.83 

5.83 

•44.0 

•U.O 

-25.3 

47.1 

42.4 

36.0 

Ki'jr  wM 

1300 

0.90 

0.152 

0.152 

6.58 

6.58 

•U.O 

•U.O 

-29.8 

47.2 

37.2 

19.3 

■’900529 

1900 

1.01 

0.152 

0.123 

6.58 

8.16 

•46.0 

•42.0 

49.1 

38.1 

33.6 

1  900530 

0100 

0.92 

0.318 

0.103 

3.15 

9.71 

56.0 

56.0 

6.0 

29.5 

5.3 

900530 

0.99 

0.191 

0.103 

5.24 

9.71 

46.0 

54.0 

22.9 

54.1 

20.6 

8.0 

900530 

1900 

0.87 

0.113 

0.132 

8.87 

7.56 

•38.0 

36.0 

1.4 

56.5 

30.5 

28.1 

900531 

0700 

0.73 

0.113 

0.113 

8.87 

8.87 

•40.0 

•28.0 

-2.1 

51.6 

27.7 

28.3 

900531 

1300 

0.74 

0.123 

0.064 

8.16 

15.62 

•44.0 

•42.0 

•8.2 

U.8 

34.0 

23.4 

900531 

1900 

0.77 

0.064 

0.064 

15.62 

15.62 

•4.0 

•18.0 

-12.1 

42.2 

32.0 

22.1 

EI3 

0.69 

0.123 

0.123 

8.16 

8.16 

•32.0 

•30.0 

-9.4 

38.9 

35.9 

35.6 

900601 

0700 

0.66 

0.064 

0.064 

15.62 

15.62 

•8.0 

•18.0 

-16.4 

32.8 

32.9 

18.7 

900601 

1^1 

0.65 

0.064 

0.123 

15.62 

8.16 

•14.0 

•12.0 

-21.1 

32.1 

31.9 

22.3  I 

900601 

0.60 

0.064 

0.064 

15.62 

15.62 

•14.0 

•14.0 

-25.3 

30.7 

31.5 

18.8  1 

1900 

0.56 

0.064 

0.123 

15.62 

8.16 

•14.0 

•14.0 

-20.3 

29.6 

29.6 

20.3  1 

900601 

0.57 

0.123 

0.123 

8.16 

8.16 

•36.0 

•22.0 

-23.3 

30.0 

30.4 

30.1  1 

900602 

0.55 

0.074 

0.074 

13.57 

13.57 

•12.0 

•16.0 

-28.7 

28.5 

27.5 

17.4  1 

900602 

0400 

0.52 

0.064 

0.064 

15.62 

15.62 

•14.0 

•14.0 

•19.6 

28.7 

27.9 

20.6  1 

900602 

0.48 

0.132 

0.074 

7.56 

13.57 

•36.0 

•14.0 

-23.7 

31.0 

27.0 

25.7  1 

900602 

LIU 

0.46 

0.074 

0.074 

13.57 

13.57 

•14.0 

•14.0 

•28.8 

30.8 

26.8 

23.2  1 

900602 

1300 

0.50 

0.318 

0.074 

3.15 

13.57 

•52.0 

-52.0 

-33.4 

37.4 

5.3  1 

900602 

1600 

0.308 

0.074 

3.25 

13.57 

•52.0 

-52.0 

-34.9 

36.8 

19.0 

5.3  1 

900602 

livU 

0.289 

0.074 

3.47 

13.57 

•54.0 

•54.0 

-32.3 

34.8 

19.6 

3.9 

900602 

2200 

O.U 

0.074 

0.074 

13.57 

13.57 

•18.0 

-30.0 

-29.8 

30.5 

22.0 

23.0 

0100 

0.44 

0.123 

0.074 

8.16 

13.57 

•36.0 

•36.0 

-33.3 

31.4 

21.7 

26.1 

0400 

0.43 

0.074 

0.074 

13.57 

13.57 

•12.0 

-38.0 

-31.4 

31.0 

21.0 

24.2 

0700 

0.42 

0.074 

0.074 

13.57 

13.57 

•16.0 

•36.0 

-32.2 

27.9 

18.1 

19.9 

Sts 

1000 

0.42 

0.074 

0.074 

13.57 

13.57 

•18.0 

-38.0 

-32.1 

27.3 

16.7 

21.8 

1300 

0.58 

0.259 

0.074 

3.86 

13.57 

•48.0 

-U.O 

-39.2 

20.3 

11.5 

5.3 

900603 

1600 

0.56 

0.074 

4.35 

13.57 

•U.O 

•U.O 

-38.9 

17.8 

10.9 

4.3 

1900 

0.54 

0.269 

0.113 

3.72 

8.87 

•50.0 

-50.0 

-U.9 

21.3 

10.5 

4.5 

2200 

0.50 

0.289 

0.113 

3.47 

8.87 

•52.0 

-52.0 

-40.9 

20.6 

10.5 

3.8 

900604 

0100 

0.62 

0.171 

0.171 

5.83 

5.83 

•U.O 

•U.O 

-39.8 

17.2 

10.1 

5.4 

900604 

0400 

0.65 

0.171 

0.171 

5.83 

5.83 

•U.O 

•U.O 

•U.5 

17.4 

11.8 

5.5 

900604 

0700 

0.61 

0.171 

0.123 

5.83 

8.16 

•U.O 

•U.O 

-40.3 

18.5 

12.4 

6.5 

900604 

1300 

0.73 

0.162 

0.123 

6.19 

8.16 

•U.O 

•U.O 

•40.6 

18.4 

15.0 

11.5 
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Table  A1  (Continued) 


IfT  !tr 


900604 

900604 

900604 

900605 

900605 

900605 

900605 

900605 

900605 

900605 

900606 

900606 

900606 

900606 

900606 

900606 

900606 

900606 

900607 

900607 

900607 

900607 

900607 

900607 

900607 

900608 

900608 

900608 

900608 

900608 

900609 

900609 

900609 

900609 


900610 

900611 

900611 

900611 


900613 


900613 

900614 

900614 

900615 


0.093  0.103 


a 

•M 

i.ta 

7.04 

4.75 

4.75 

4.75 

4.54 

5.24 

5.24 

5.24 

5.24 

5.24 

5.24 

5.83 

5.52 

5.83 

5.83 

6.19 

3.15 

7.04 

7.04 

6.19 

6.58 

6.19 

6.19 

5.52 

8.16 

7.56 

8.16 

8.16 

8.16 

3.47 

8.16 

3.25 

7.56 

8.87 

8.87 

8.16 

8.87 

8.16 

8.16 

8.87 

8.87 

8.16 

8.87 

7.56 

8.87 

8.87 

8.87 

8.16 

8.16 

8.87 

8.87 

8.16 

8.87 

8.16 

8.87 

8.16 

8.87 

8.87 

8.87 

7.04 

8.87 

8.87 

8.87 

7.56 

8.87 

7.04 

7.04 

8.16 

7.04 

4.54 

4.54 

6.19 

8.16 

6.58 

8.87 

8.87 

8.87 

5.24 

5.24 

5.24 

5.24 

6.19 

6.19 

6.58 

6.58 

8.16 

8.16 

6.58 

8.16 

9.71 

9.71 

11.98 

10.72 

11.98 

10.72 

11.98 

13.57 

11.98 

11.98 

11.98 

11.98 

11.98 

11.98 

10.72 

9.71 

dee 

dee 

22.4 

18.8 

10.5 

79.6 

16.2 

40.8 

25.0 

20.0 

30.5 

26.5 

16.9 

24.6 

21.1 

25.7 

22.8 

31.0 

26.7 

19.8 

33.5 

27.9 

23.1 

50.3 

40.0 

49.2 

49.7 

41.1 

40.9 

43.4 

37.6 

21.0 

46.4 

38.4 

27.4 

47.0 

39.3 

23.8 

37.4 

37.1 

21.8 

33.8 

34.7 

22.0 

42.0 

37.3 

22.9 

23.5 

31.5 

22.5 

24.3 

29.2 

22.8 

22.9 

32.2 

21.8 

20.8 

27.1 

20.1 

18.6 

27.4 

21.6 

20.9 

30.0 

18.9 

12.3 

30.3 

18.2 

21.0 

30.2 

20.2 

19.7 

27.8 

22.5 

22.6 

28.9 

26.0 

20.6 

30.3 

26.1 

22.2 

27.4 

24.9 

24.9 

34.9 

20.2 

26.5 

31.2 

22.9 

11.3 

37.0 

30.7 

26.5 

33.7 

26.9 

22.3 

24.4 

12.4 

7.2 

31.1 

27.6 

14.6 

85.7 

25.5 

18.8 

43.8 

26.0 

42.1 

24.8 

42.0 

31.0 

12.7 

13.5 

10.5 

7.4 

20.1 

15.3 

10.2 

20.4 

19.1 

18.5 

22.4 

22.1 

20.4 

29.0 

25.0 

32.1 

35.2 

28.3 

24.8 

31.9 

29.1 

30.6 

34.9 

32.3 

28.6 

30.6 

26.8 

22.0 

25.9 

22.8 

14.6 

21.8 

19.5 

13.4 

19.2 

20.0 

13.9 

20.8 

20.4 

18.4 

25.1 

26.8 

18.8 
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Appendix  A  Table  of  Collection  Timee  end  Bulk  Perametere 


TaU*  A1  (ContiniMd) 

Hum 

86T 

m 

Sr 

Sr 

Sr 

MC 

Sr 

daa 

Sr 

dap 

Sr 

d*a 

d*a 

900615 

0700 

1.14 

o.ica 

0.103 

9.71 

9.71 

16.0 

4.0 

-0.5 

31.7 

32.6 

32.8 

900615 

1300 

0.97 

0.103 

0.103 

9.71 

9.71 

-14.0 

-16.0 

-0.2 

34.8 

34.6 

30.1 

900615 

1900 

0.95 

0.103 

0.113 

9.71 

8.87 

-18.0 

6.0 

-9.3 

36.9 

33.5 

27.5 

900616 

0100 

0.95 

0.113 

0.113 

8.87 

8.87 

-32.0 

-30.0 

-15.7 

35.4 

33.8 

31.7 

900616 

0700 

0.90 

0.113 

0.113 

8.87 

8.87 

-32.0 

-30.0 

-16.8 

36.2 

32.1 

32.6 

900616 

1300 

0.88 

0.113 

0.113 

8.87 

8.87 

-38.0 

-34.0 

-15.5 

42.1 

36.3 

38.7 

900616 

1900 

0.87 

0.113 

0.113 

8.87 

B.B7 

-38.0 

•36.0 

-12.9 

41.4 

33.7 

33.9 

900617 

0100 

0.85 

0.113 

0.113 

8.87 

8.87 

-36.0 

•34.0 

-17.0 

37.7 

33.1 

33.3 

900617 

0700 

0.76 

0.113 

0.113 

8.87 

8.87 

-36.0 

-38.0 

-19.6 

40.6 

33.8 

33.3 

900617 

1900 

0.90 

0.113 

0.113 

8.87 

8.87 

-36.0 

-18.0 

•8.0 

37.6 

31.4 

26.8 

1  900618 

0100 

0.87 

0.113 

0.113 

8.87 

8.87 

-28.0 

-26.0 

-11.V 

35.7 

29.7 

27.6 

1  900618 

0700 

0.83 

0.113 

0.113 

8.87 

8.87 

-26.0 

-26.0 

-15.1 

30.9 

28.5 

24.9 

1  900618 

1300 

0.85 

0.113 

0.113 

8.87 

8.87 

-32.0 

•28.0 

-18.5 

32.6 

33.5 

28.0 

1  900618 

1900 

0.77 

0.113 

0.113 

8.87 

8.87 

-24.0 

•26.0 

-28.8 

26.0 

26.0 

18.3 

1  900619 

0100 

0.78 

0.123 

0.113 

8.16 

8.87 

-28.0 

•26.0 

-26.7 

28.4 

28.9 

20.0 

900619 

0700 

0.75 

0.113 

0.113 

8.87 

8.87 

-32.0 

-30.0 

•29.6 

23.6 

24.9 

20.4 

900619 

1900 

0.71 

0.113 

0.113 

8.87 

8.87 

-36.0 

-54.0 

-39.8 

33.2 

20.6 

25.3 

900620 

0100 

0.71 

0.113 

0.113 

8.87 

B.B7 

-36.0 

-36.0 

-25.1 

36.8 

32.7 

34.0 

900620 

0700 

0.90 

0.240 

0.113 

4.17 

8.87 

64.0 

66.0 

20.0 

79.9 

26.0 

12.4 

900620 

1900 

0.58 

0.113 

0.113 

8.87 

8.87 

-i  .0 

-38.0 

-32.3 

38.3 

32.1 

33.5 

900621 

0100 

0.63 

0.113 

0.113 

8.87 

8.87 

-38.0 

-38.0 

•34.1 

34.8 

33.5 

30.5 

900621 

0700 

0.61 

0.113 

0.113 

8.87 

8.87 

-38.0 

•38.0 

-29.5 

35.0 

31.4 

32.8 

900621 

1900 

0.58 

0.123 

0.113 

8.16 

8.87 

-38.0 

•38.0 

•32.' 

38.8 

32.3 

32.2 

900622 

0100 

0.60 

0.113 

0.113 

8.87 

8.87 

-32.0 

-36.0 

-30.3 

35.1 

30.6 

35.3 

900624 

1300 

0.43 

0.113 

0.113 

8.87 

8.87 

•38.0 

-38.0 

-39.5 

26.7 

25.9 

18.8 

900624 

1900 

0.48 

0.113 

0.113 

8.87 

8.87 

•34.0 

•40.0 

-35.9 

18.6 

17.6 

11.7 

900625 

0100 

0.39 

0.113 

0.113 

8.87 

8.87 

-36.0 

-38.0 

•40.0 

24.9 

20.7 

18.3 

900625 

1300 

0.53 

0.113 

0.113 

8.87 

8.87 

•36.0 

-36.0 

-14.9 

53.4 

24.7 

20.0 

900625 

1900 

0.50 

0.123 

0.123 

8.16 

8.16 

•38.0 

-38.0 

•23.0 

43.6 

31.3 

26.4 

900626 

0100 

0.52 

0.113 

0.113 

8.87 

8.87 

-36.0 

•36.0 

-31.1 

35.5 

35.4 

20.3 

900626 

0700 

0.47 

0.123 

0.123 

8.16 

8.16 

-36.0 

-36.0 

-35.6 

31.4 

31.4 

27.5 

900626 

1300 

0.45 

0.113 

0.113 

8.87 

8.87 

-34.0 

-32.0 

-32.1 

27.0 

27.8 

23.4 

900626 

1900 

0.51 

0.123 

0.123 

8.16 

8.16 

-24.0 

•38.0 

-37.5 

26.4 

25.2 

17.2 

900627 

0100 

0.46 

0.113 

0.113 

8.87 

8.87 

-36.0 

•38.0 

-40.3 

27.3 

25.9 

24.8 

900627 

0700 

0.51 

0.123 

0.123 

8.16 

8.16 

•36.0 

•36.0 

-40.1 

29.4 

24.7 

29.0 

900627 

1300 

0.51 

0.191 

0.123 

5.24 

8.16 

-46.0 

•46.0 

-39.1 

29.6 

21.7 

13.5 

900627 

1900 

0.47 

0.171 

0.132 

5.83 

7.56 

•40.0 

-38.0 

-35.1 

22.4 

19.4 

14.0 

900628 

0100 

0.47 

0.162 

0.142 

6.19 

7.04 

•42.0 

-42.0 

-39.3 

24.9 

21.5 

14.0 

900628 

0700 

0.50 

0.152 

0.132 

6.58 

7.56 

-42.0 

-42.0 

-36.9 

27.9 

23.0 

16.0 

900628 

1900 

0.45 

0.162 

0.132 

6.19 

7.56 

-40.0 

-40.0 

-35.9 

19.7 

17.9 

8.6 

900629 

0100 

0.49 

0.132 

0.132 

7.56 

7.56 

•28.0 

•40.0 

-35.2 

20.9 

19.1 

15.7 

900629 

0700 

0.50 

0.142 

0.142 

7.04 

7.04 

•38.0 

-38.0 

-36.0 

20.0 

19.3 

16.9 

900629 

1000 

0.49 

0.142 

0.142 

7.04 

7.04 

•38.0 

-40.0 

-35.8 

21.6 

20.8 

15.7 

900629 

1300 

0.47 

0.142 

0.142 

7.04 

7.04 

-40.0 

-42.0 

•40.2 

24.0 

20.7 

11.6 

900629 

1900 

0.46 

0.142 

0.142 

7.04 

7.04 

•40.0 

-40.0 

•40.2 

22.8 

15.0 

15.0 

900630 

0100 

0.42 

0.152 

0.152 

6.58 

6.58 

-44.0 

-42.0 

•41.8 

23.9 

15.4 

13.6 

900630 

0700 

0.35 

0.123 

0.123 

8.16 

8.16 

•36.0 

•40.0 

•38.5 

22.2 

18.7 

15.7 

900630 

1300 

0.36 

0.123 

0.123 

8.16 

8.16 

-38.0 

-38.0 

-37.1 

29.2 

25.0 

15.6 

900630 

1 _ 

1900 

0.36 

0.123 

0.123 

8.16 

8.16 

-36.0 

-36.0 

-33.2 

24.9 

20.1 

15.1 
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1^  Table  A1  (Continued) 

Urns 

UT 

HI 

MC 

dse 

dsfl 

dsfl 

Ufl 

900701 

0700 

0.30 

0.123 

0.074 

8.16 

13.57 

-36.0 

-38.0 

-34.2 

29.0 

25.2 

20.3 

900701 

1300 

0.39 

0.074 

0.123 

13.57 

8.16 

-16.0 

-50.0 

-36.9 

30.2 

15.9 

16.7 

900701 

1900 

1.00 

0.191 

0.191 

5.24 

5.24 

42.0 

56.0 

U.9 

25.0 

22.3 

17.0 

900702 

0100 

0.43 

0.220 

0.083 

4.54 

11.98 

66.0 

•38.0 

15.0 

84.2 

31.1 

20.8 

900702 

0700 

0.62 

0.250 

0.250 

4.01 

4.01 

50.0 

48.0 

35.1 

22.9 

18.1 

14.2 

900702 

1300 

0.98 

0.210 

0.191 

4.75 

5.24 

U.O 

44.0 

36.4 

17.5 

16.5 

13.3 

1  900702 

1900 

0.74 

0.171 

0.171 

5.83 

5.83 

32.0 

30.0 

26.8 

20.4 

18.4 

9.8 

1  900703 

0100 

0.68 

0.191 

0.191 

5.24 

5.24 

32.0 

30.0 

27.1 

23.5 

20.5 

12.9 

1  900703 

0700 

0.87 

0.152 

0.152 

6.53 

6.58 

16.0 

22.0 

22.2 

19.3 

18.4 

17.7 

B  900703 

1300 

0.82 

0.142 

0.142 

7.C4 

7.04 

10.0 

10.0 

15.8 

25.3 

24.3 

23.0 

1  900703 

1900 

0.79 

0.132 

0.132 

7.56 

7-56 

24.0 

12.0 

18.1 

36.1 

33.6 

40.5 

900704 

0100 

0.95 

0.093 

0.093 

10.72 

10.72 

-2.0 

10.0 

-0.8 

32.6 

32.4 

29.3 

900704 

0700 

0.93 

0.093 

0.093 

10.72 

10.72 

-14.0 

•16.0 

-7.7 

36.4 

36.6 

38.6 

900704 

1300 

0.78 

0.093 

0.103 

10.72 

9.71 

-14.0 

-18.0 

-14.1 

32.8 

32.2 

28.2 

900704 

1900 

0.62 

0.103 

0.103 

9.71 

9.71 

-22.0 

-36.0 

-31.4 

30.4 

26.6 

30.2 

900705 

0100 

0.46 

0.103 

0.103 

9.71 

9-71 

-34.0 

-34.0 

-34.0 

26.8 

22.8 

27.6 

900705 

0700 

0.43 

0.113 

0.103 

8.87 

9.71 

-32.0 

-32.0 

-30.8 

23.5 

21.8 

17.9 

900705 

1300 

0.45 

0.113 

0.113 

8.87 

8.87 

-34.0 

-34.0 

-35.7 

20.2 

18.3 

17.4 

900705 

1900 

0.45 

0.113 

0.113 

8.87 

8.87 

-30.0 

-50.0 

-37.7 

27.8 

13.0 

14.5 

900706 

0100 

0.37 

0.103 

0.113 

9.71 

8.87 

-30.0 

•32.0 

•36.5 

27.8 

16.8 

16.2 

900706 

0700 

0.49 

0.113 

0.113 

8.87 

8.87 

-16.0 

-14.0 

12.6 

81.5 

25.8 

20.7 

900706 

1300 

0.43 

0.113 

0.113 

8.87 

8.87 

-34.0 

•34.0 

-7.4 

54.5 

22.8 

19.2 

900706 

1900 

0.42 

0.113 

0.113 

8.87 

8.87 

-34.0 

42.0 

3.2 

66.3 

23.7 

15.9 

900707 

0100 

0.59 

0.269 

0.269 

3.72 

3.72 

42.0 

42.0 

21.6 

49.1 

23.0 

18.4 

900707 

0700 

0.81 

0.230 

0.259 

4.35 

3.86 

40.0 

42.0 

29.7 

33.5 

24.7 

17.3 

900707 

1300 

0.86 

0.191 

0.210 

5.24 

4.75 

44.0 

42.0 

25.0 

40.6 

31.0 

16.7 

900707 

1900 

0.98 

0.171 

0.171 

5.83 

5.83 

36.0 

36.0 

17.8 

42.0 

33.1 

24.3 

900708 

0100 

1.17 

0.181 

0.171 

5.52 

5.83 

18.0 

4.0 

4.3 

35.0 

29.7 

25.3 

900708 

0700 

1.01 

0.191 

0.191 

5.24 

5.24 

18.0 

-10.0 

7.2 

41.8 

39.1 

U.3 

900708 

1900 

0.92 

0.132 

0.191 

7.56 

5.24 

-16.0 

-40.0 

•33.4 

40.0 

35.6 

26.6 

900709 

0100 

0.79 

0.123 

0.181 

8.16 

5.52 

-12.0 

-34.0 

-32.5 

30.9 

30.0 

20.2 

900709 

0700 

0.75 

0.142 

0.142 

7.04 

7.04 

-28.0 

-34.0 

-31.3 

25.8 

23.4 

19.4 

900709 

1300 

0.68 

0.162 

0.152 

6.19 

6.58 

-40.0 

-38.0 

-35.3 

27.4 

22.9 

26.0 

900709 

1900 

0.71 

0.171 

0.162 

5.83 

6.19 

-40.0 

-38.0 

-41.0 

24.0 

18.9 

18.3 

900710 

0100 

0.48 

0.181 

0.152 

5.52 

6.58 

-46.0 

-34.0 

•36.2 

25.6 

18.8 

16.4 

900710 

0700 

0.39 

0.103 

0.103 

9.71 

9.71 

-34.0 

-36.0 

•36.4 

29.4 

25.6 

22.5 

900710 

1300 

0.41 

0.103 

0.103 

9.71 

9.71 

-18.0 

-34.0 

-36.3 

29.3 

25.1 

17.9 

900710 

1900 

0.46 

0.103 

0.103 

9.71 

9.71 

-34.0 

-34.0 

-37.0 

30.6 

18.3 

22.6 

1  900711 

0100 

0.44 

0.103 

0.103 

9.71 

9.71 

-28.0 

-40.0 

-39.4 

24.2 

16.5 

15.3 

900711 

0700 

0.47 

0.103 

0.103 

9.71 

9.71 

-38.0 

-38.0 

-33.4 

34.2 

35.1 

27.4 

1  900711 

1300 

0.46 

0.113 

0.113 

8.87 

8.87 

-38.0 

•38.0 

-37.7 

32.5 

30.2 

17.4 

1  900711 

1900 

0.57 

0.103 

0.103 

9.71 

9.71 

-34.0 

•68.0 

-52.4 

32.8 

13.3 

14.7 

1  900712 

0100 

O.U 

0.113 

0.103 

8.87 

9.71 

-36.0 

-36.0 

•38.4 

24.2 

22.9 

14.6 

1  900712 

0700 

0.57 

0.113 

0.103 

8.87 

9.71 

-36.0 

•40.0 

-U.7 

26.2 

17.5 

12.2 

1  900712 

1300 

0.60 

0.152 

0.103 

6.58 

9.71 

-46.0 

-U.O 

•U.4 

26.6 

12.1 

5.4 

1  900712 

1900 

0.60 

0.113 

0.113 

8.87 

8.87 

-40.0 

-40.0 

-U.6 

22.8 

12.5 

16.8 

1  900713 

0100 

0.52 

0.113 

0:113 

8.87 

8.87 

•38.0 

-40.0 

-39.7 

19.5 

17.6 

14.1 

900713 

0700 

0.59 

0.113 

0.113 

8.87 

8.87 

•36.0 

•36.0 

-38.8 

19.9 

17.6 

15.7 

900713 

1300 

0.53 

0.113 

0.113 

8.87 

8.87 

-32.0 

-34.0 

-40.7 

19.5 

20.4 

11.4 

900713 

1900 

0.61 

0.113 

0.132 

8.87 

7.56 

-38.0 

•42.0 

-20.3 

64.5 

U.6 

15.3 

900714 

0100 

0.70 

0.132 

0.132 

7.56 

7.56 

26.0 

-U.O 

-13.0 

67.1 

48.5 

63.8 
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L 

ThM 

nr 

m 

Sr 

MC 

k 

k 

k 

daa 

daa 

dag 

9007U 

0700 

0.79 

0.132 

0.142 

7.56 

7.04 

16.0 

20.0 

-5.4 

62.4 

a.6 

25.6 

900714 

1300 

0.89 

0.113 

0.132 

8.87 

7.56 

-38.0 

•38.0 

-27.6 

65.2 

38.3 

29.2 

900714 

1900 

0.85 

0.113 

0.132 

8.87 

7.56 

•38.0 

•38.0 

-38.7 

41.5 

32.2 

16.5 

900715 

0100 

0.79 

0.162 

0.142 

6.19 

7.04 

-a.o 

-a.o 

-31.6 

a.4 

35.3 

43.5 

1  900715 

0700 

0.77 

0.181 

0.162 

5.52 

6.19 

-48.0 

-46.0 

•a.1 

33.7 

26.5 

25.1 

1  900715 

1300 

0.68 

0.132 

0.132 

7.56 

7.56 

-42.0 

•a.o 

-42.3 

24.1 

23.5 

31.9 

1  900715 

1900 

0.67 

0.142 

0.142 

7.04 

7.04 

-40.0 

•42.0 

-42.7 

17.3 

13.2 

12.6 

1  900716 

0100 

0.63 

0.152 

0.162 

6.58 

6.19 

-42.0 

-42.0 

-42.2 

17.9 

14.0 

9.7 

1  900716 

0700 

0.46 

0.113 

0.113 

8.87 

8.87 

•34.0 

•a.o 

-40.1 

24.7 

15.5 

10.1 

1  900716 

1300 

0.47 

0.132 

0.132 

7.56 

7.56 

•38.0 

-40.0 

-36.7 

24.6 

18.5 

15.1 

1  900716 

1900 

0.42 

0.123 

0.123 

8.16 

8.16 

-38.0 

-40.0 

•36.1 

22.7 

17.3 

13.4 

900717 

0100 

o.a 

0.113 

0.074 

8.87 

13.57 

•36.0 

•a.o 

-36.0 

29.9 

19.4 

12.1 

900717 

0700 

0.40 

0.123 

0.123 

8.16 

8.16 

•40.0 

-40.0 

-37.0 

25.4 

17.8 

14.2 

900717 

1300 

0.47 

0.123 

0.074 

8.16 

13.57 

-42.0 

•a.o 

-37.8 

28.4 

18.7 

13.5 

900717 

1900 

0.41 

0.132 

0.074 

7.56 

13.57 

-a.o 

-34.0 

-34.0 

29.5 

22.6 

13.0 

900718 

0100 

0.43 

0.132 

0.074 

7.56 

13.57 

-36.0 

-38.0 

-31.4 

31.0 

22.8 

14.6 

D  900718 

0700 

0.43 

0.123 

0.074 

8.16 

13.57 

-40.0 

-32.0 

•32.6 

27.0 

20.5 

15.8 

1  900718 

1300 

0.47 

0.132 

0.074 

7.56 

13.57 

-32.0 

-42.0 

-32.4 

31.3 

21.2 

12.2 

900718 

1900 

O.U 

0.132 

0.074 

7.56 

13.57 

•42.0 

-42.0 

-34.2 

29.1 

20.3 

12.7 

900719 

0100 

0.46 

0.123 

0.074 

8.16 

13.57 

-32.0 

-38.0 

-34.1 

27.2 

19.4 

10.4 

900719 

0700 

0.41 

0.123 

0.123 

8.16 

8.16 

•38.0 

•38.0 

-37.1 

27.0 

19.1 

10.5 

900719 

1300 

O.a 

0.123 

0.074 

8.16 

13.57 

-38.0 

-38.0 

•38.6 

32.5 

21.4 

15.2 

900719 

1900 

0.45 

0.152 

0.132 

6.58 

7.56 

•a.o 

•42.0 

-36.9 

21.4 

16.5 

8.7 

900720 

0100 

0.43 

0.132 

0.132 

7.56 

7.56 

-38.0 

-40.0 

-37.7 

21.2 

17.8 

10.8 

900720 

0700 

0.45 

0.132 

0.132 

7.56 

7.56 

•42.0 

•42.0 

•37.5 

22.3 

18.6 

9.3 

900720 

1300 

0.45 

0.162 

0.142 

6.19 

7.04 

-42.0 

-40.0 

-35.7 

20.0 

17.0 

8.8 

900720 

1900 

0.45 

0.123 

0.083 

8.16 

11.98 

-40.0 

-42.0 

-42.3 

25.4 

17.0 

12.3 

1  900721 

0100 

0.37 

0.162 

0.083 

6.19 

11.98 

•40.0 

-42.0 

-38.6 

21.1 

15.9 

7.8 

1  900721 

0700 

0.38 

0.123 

0.083 

8.16 

11.98 

-40.0 

-42.0 

•38.1 

29.1 

19.6 

11.6 

900722 

0100 

0.32 

0.123 

0.083 

8.16 

11.98 

•38.0 

-38.0 

-37.0 

28.4 

20.4 

13.2 

900722 

0700 

0.37 

0.123 

0.083 

8.16 

11.98 

•30.0 

‘30.0 

-39.6 

40.2 

27.7 

18.7 

900722 

1300 

0.32 

0.132 

0.132 

7.56 

7.56 

-36.0 

-38.0 

-33.2 

28.7 

21.3 

14.9 

900723 

0100 

0.34 

0.142 

0.123 

7.04 

8.16 

•36.0 

-36.0 

-36.2 

32.6 

24.8 

29.9 

900723 

0700 

0.39 

0.132 

0.054 

7.56 

18.45 

•38.0 

•22.0 

-30.6 

34.8 

32.3 

28.9 

900724 

0100 

0.37 

0.113 

0.113 

C.87 

8.87 

-30.0 

-32.0 

-33.0 

29.2 

23.6 

12.6 

900724 

0700 

0.97 

0.220 

0.220 

4.54 

4.54 

36.0 

36.0 

35.6 

20.4 

17.8 

12.8 

900724 

1300 

0.79 

0.210 

il.210 

4.75 

4.75 

a.o 

52.0 

33.2 

22.8 

17.5 

10.1 

900724 

1900 

0.73 

0.191 

0.191 

5.24 

5.24 

30.0 

30.0 

16.9 

48.0 

22.9 

14.8 

900725 

0100 

0.60 

0.113 

0.113 

8.87 

8.87 

-36.0 

a.o 

12.1 

55.7 

22.3 

18.5 

900725 

0700 

0.68 

O.OM 

0.064 

15.62 

15.62 

•22.0 

24.0 

9.1 

50.0 

27.7 

26.8 

900725 

1300 

0.87 

0.210 

0.210 

4.75 

4.75 

20.0 

20.0 

15.1 

29.2 

21.6 

15.8 

900726 

0100 

0.89 

0.191 

0.191 

5.24 

5.24 

36.0 

36.0 

14.0 

43.4 

25.9 

20.9 

900726 

0700 

1.32 

0.191 

0.191 

5.24 

5.24 

16.0 

20.0 

13.7 

34.5 

24.4 

17.2 

900726 

1300 

1.47 

0.181 

0.181 

5.52 

5.52 

18.0 

18.0 

14.7 

41.2 

24.8 

17.5 

900726 

1900 

1.60 

0.162 

0.162 

6.19 

6.19 

38.0 

34.0 

21.6 

37.3 

27.7 

24.9 

900727 

0100 

1.13 

0.152 

i3.132 

6.58 

7.56 

36.0 

42.0 

17.5 

a.8 

47.5 

62.1 

900727 

0700 

1.14 

0.132 

0.132 

7.56 

7.56 

-a.o 

-42.0 

-20.5 

56.5 

53.5 

38.5 

900727 

1300 

1.11 

0.132 

0.132 

7.56 

7.56 

•40.0 

•40.0 

-20.4 

41.8 

40.9 

28.3 

900727 

1900 

1.14 

0.123 

0.123 

8.16 

8.16 

-42.0 

-42.0 

-28.7 

42.2 

34.0 

24.7 

900728 

0100 

1.16 

0.113 

0.113 

8.87 

8.87 

-42.0 

-40.0 

•22.4 

a.4 

31.5 

16.6 
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Table  A1  (Continued) 


1 

ItaM 

fST 

m 

Sr 

Sr 

MC 

MC 

deg 

dag 

A# 

dag 

dag 

1  900728 

0700 

0.95 

0.123 

0.123 

8.16 

8.16 

•36.0 

•u.o 

-17.7 

47.1 

33.7 

28.9 

1  900728 

1300 

1.12 

0.132 

0.123 

7.56 

8.16 

•40.0 

44.0 

2.2 

67.5 

33.6 

28.3 

1  900728 

1900 

0.98 

0.132 

0.123 

7.56 

8.16 

•34.0 

•36.0 

-4.4 

58.7 

37.5 

21.5 

900729 

0100 

1.03 

0.123 

0.123 

8.16 

8.16 

•44.0 

•42.0 

-4.4 

61.1 

47.2 

24.0 

900729 

0700 

1.05 

0.132 

0.132 

7.56 

7.56 

•38.0 

•32.0 

-22.3 

35.9 

36.9 

27.4 

900729 

1300 

1.26 

0.083 

0.083 

11.98 

11.98 

•28.0 

•38.0 

-17.4 

36.3 

33.9 

10.3 

900729 

1900 

1.34 

0.093 

0.083 

10.72 

11.98 

•32.0 

•34.' 

-12.1 

43.6 

31.0 

8.4 

900730 

0100 

1.57 

0.093 

0.093 

10.72 

10.72 

•38.0 

•38.0 

•9.8 

49.0 

28.7 

15.5 

900730 

0700 

1.52 

0.093 

0.093 

10.72 

10.72 

•26.0 

•32.0 

-5.6 

50.9 

25.4 

20.1 

900730 

1300 

1.47 

0.103 

0.103 

9.71 

9.71 

•30.0 

•30.0 

-1.0 

48.7 

24.8 

16.8 

900730 

1900 

1.66 

0.093 

0.093 

10.72 

10.72 

•26.0 

•24.0 

-13.2 

31.1 

24.7 

20.9 

900731 

0100 

1.47 

0.103 

0.103 

9.71 

9.71 

•24.0 

•16.0 

-13.6 

33.7 

27.7 

23.8 

900731 

0700 

1.55 

0.103 

0.103 

9.71 

9.71 

•32.0 

•14.0 

-19.4 

30.8 

29.6 

27.5 

900731 

1300 

1.59 

0.083 

0.083 

11.98 

11.98 

•6.0 

•10.0 

-6.2 

29.2 

28.2 

27.0 

900731 

1900 

1.48 

0.083 

0.083 

11.98 

11.98 

•6.0 

•8.0 

-12.8 

31.2 

30.6 

33.0 

900801 

0100 

1.64 

0.083 

0.083 

11.98 

11.98 

•8.0 

•12.0 

-10.5 

28.1 

27.6 

27.1 

900801 

0700 

1.70 

0.083 

0.083 

11.98 

11.98 

•18.0 

•18.0 

6.6 

40.1 

25.2 

22.8 

900801 

1300 

1.37 

0.093 

0.093 

10.72 

10.72 

•16.0 

18.0 

10.3 

37.2 

26.5 

29.1 

900801 

1900 

1.17 

0.103 

0.103 

9.71 

9.71 

•14.0 

26.0 

14.9 

45.9 

24.2 

32.4 

900802 

0100 

1.09 

0.113 

0.103 

8.87 

9.71 

•14.0 

28.0 

13.5 

41.4 

27.4 

30.0 

900802 

0700 

0.79 

0.103 

0.103 

9.71 

9.71 

•12.0 

16.0 

9.4 

35.2 

26.7 

25.7 

900802 

1300 

0.77 

0.093 

0.093 

10.72 

10.72 

2.0 

20.0 

8.9 

33.0 

24.9 

25.1 

900802 

1900 

0.78 

0.113 

0.103 

8.87 

9.71 

0.0 

0.0 

7.3 

29.8 

23.9 

19.5 

900803 

0100 

0.73 

0.093 

0.103 

10.72 

9.71 

•10.0 

8.0 

10.8 

30.2 

25.8 

23.3 

900803 

0700 

0.61 

0.103 

0.103 

9.71 

9.71 

6.0 

14.0 

15.4 

35.3 

26.5 

25.9 

900803 

1300 

0.55 

0.103 

0.113 

9.71 

8.87 

•6.0 

10.0 

7.1 

30.9 

27.8 

25.1 

900803 

1900 

0.52 

0.113 

0.113 

8.87 

8.87 

•4.0 

-2.0 

-1.0 

29.2 

28.4 

24.1 

900804 

0100 

0.50 

0.113 

0.113 

8.87 

8.87 

•14.0 

•14.0 

-7.5 

27.9 

26.8 

24.1 

900804 

0700 

0.45 

0.113 

0.113 

8.87 

8.87 

•8.0 

-8.0 

-10.1 

27.1 

28.2 

21.8 

1  900804 

1300 

0.50 

0.123 

0.123 

8.16 

8.16 

•12.0 

-14.0 

-13.8 

21.3 

21.3 

20.2 

1  900804 

1900 

0.44 

0.123 

0.123 

8.16 

8.16 

•18.0 

•18.0 

-14.0 

25.4 

24.9 

23.2 

1  900805 

0100 

0.38 

0.250 

0.103 

4.01 

9.71 

•26.0 

•26.0 

-14.0 

27.1 

26.0 

10.3 

900805 

0700 

0.33 

0.074 

0.074 

13.57 

13.57 

•16.0 

-16.0 

-13.1 

26.8 

27.2 

16.7 

900805 

1300 

0.46 

0.308 

0.308 

3.25 

3.25 

•56.0 

-56.0 

-40.7 

34.9 

20.3 

10.1 

1  900806 

0100 

0.31 

0.103 

0.103 

9.71 

9.71 

•34.0 

•34.0 

•32.5 

30.8 

26.9 

22.0 

1  900806 

0700 

0.33 

0.103 

0.103 

9.71 

9.71 

•34.0 

-34.0 

-31.9 

29.3 

26.8 

21.7 

900806 

1300 

0.34 

0.113 

0.113 

8.87 

8.87 

•36.0 

•36.0 

-32.6 

25.8 

23.3 

18.1 

900806 

1900 

0.37 

0.279 

0.103 

3.59 

9.71 

•46.0 

-46.0 

-36.2 

28.4 

19.0 

4.9 

900807 

0100 

0.33 

0.113 

0.113 

8.87 

8.87 

•34.0 

-34.0 

-31.5 

27.7 

21.1 

23.7 

900807 

1900 

0.37 

0.230 

0.103 

4.35 

9.71 

•52.0 

•52.0 

-31.2 

46.0 

32.2 

8.0 

900808 

0100 

0.35 

0.113 

0.113 

8.87 

8.87 

•34.0 

-34.0 

-28.5 

37.6 

34.0 

30.7 

900808 

0700 

0.41 

0.083 

0.113 

11.98 

8.87 

•16.0 

-14.0 

-14.5 

32.5 

32.3 

23.4 

900808 

1300 

0.42 

0.083 

0.083 

11.98 

11.98 

•18.0 

-18.0 

•10.6 

29.0 

30.0 

19.4 

900808 

1900 

0.52 

0.074 

0.093 

13.57 

10.72 

•10.0 

•10.0 

-4.5 

26.6 

27.8 

14.9 

900809 

0100 

0.56 

0.083 

0.083 

11.98 

11.98 

•4.0 

•6.0 

-5.4 

33.9 

26.9 

25.7 

900809 

0700 

0.54 

0.083 

0.083 

11.98 

11.98 

•12.0 

-10.0 

-9.7 

30.2 

29.3 

24.1 

900809 

1300 

0.67 

0.083 

0.083 

11.98 

11.98 

•14.0 

-16.0 

-36.8 

49.7 

28.2 

26.2 

900809 

1900 

0.77 

0.083 

0.083 

11.98 

11.98 

•8.0 

-8.0 

-21.7 

45.8 

32.6 

19.4 

900810 

0100 

0.64 

0.083 

0.093 

11.98 

10.72 

•14.0 

-14.0 

-31.9 

43.1 

31.1 

25.8 

900810 

0700 

0.74 

0.103 

0.093 

9.71 

10.72 

•16.0 

•16.0 

-37.9 

45.4 

28.6 

22.8 

900810 

1300 

0.68 

0.181 

0.093 

5.52 

10.72 

•48.0 

•18.0 

•33.6 

36.1 

34.3 

27.9 
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Table  A1  (Continued) 

Data 

■ST 

m 

Sr 

4r 

Me 

eee 

4*9 

ir 

dag 

ir 

dag 

AS. 

dag 

dag 

900810 

1900 

0.74 

0.191 

0.103 

5.24 

9.71 

•:i.o 

-16.0 

-24.3 

28.4 

25.4 

15.8 

900811 

0100 

0.56 

0.103 

0.103 

9.71 

9.71 

4.0 

-26.0 

-21.4 

31.0 

31.2 

25.9 

900811 

0700 

0.52 

0.103 

0.103 

9.71 

9.71 

-12.0 

-32.0 

-25.1 

33.1 

31.9 

26.5 

900811 

1300 

0.50 

0.103 

0.103 

9.71 

9.71 

-24.0 

-32.0 

-31.1 

35.0 

32.8 

33.3 

900811 

1900 

0.56 

0.181 

0.103 

5.52 

9.71 

-42.0 

-40.0 

-30.2 

34.4 

29.1 

18.9 

900812 

0100 

0.46 

0.113 

0.103 

8.87 

9.71 

-8.0 

-38.0 

-33.2 

35.3 

32.9 

25.7 

900812 

0700 

0.47 

0.113 

0.113 

8.87 

8.87 

-20.0 

-44.0 

-34.8 

37.7 

36.3 

27.8 

900812 

1300 

0.42 

0.103 

0.103 

9.71 

9.71 

-8.0 

-22.0 

-34.5 

41.8 

39.6 

28.7 

1  900812 

1900 

0.39 

0.123 

0.103 

8.16 

9.71 

-34.0 

-34.0 

-36.9 

36.7 

35.0 

33.6 

1  900813 

0100 

0.39 

0.113 

0.103 

8.87 

9.71 

-26.0 

-28.0 

-34.2 

36.3 

34.6 

30.6 

1  900813 

0700 

0.37 

0.113 

0.113 

8.87 

8.87 

-20.0 

-28.0 

-35.8 

34.8 

30.3 

24.6 

n  900813 

1300 

0.37 

0.123 

0.113 

8.16 

8.87 

-34.0 

-36.0 

-36.4 

34.2 

29.1 

28.4 

1  900813 

1900 

0.43 

0.318 

0.318 

3.15 

3.15 

-56.0 

-54.0 

-42.9 

29.9 

16.3 

7.2 

1  9008U 

0100 

0.36 

0.103 

0.123 

9.71 

8.16 

-34.0 

-36.0 

-38.3 

29.6 

20.2 

25.7 

1  9008U 

0700 

0.35 

0.123 

0.123 

8.16 

8.16 

-36.0 

-36.0 

-35.4 

26.9 

22.0 

19.9 

I  9008U 

1300 

0.40 

0.171 

0.113 

5.83 

8.87 

-46.0 

-U.O 

-39.2 

26.3 

18.6 

6.7 

1  9008U 

1900 

0.35 

0.142 

0.132 

7.04 

7.56 

-42.0 

-38.0 

-34.9 

25.3 

24.4 

15.6 

1  900815 

0100 

0.37 

0.132 

0.123 

7.56 

8.16 

-36.0 

-38.0 

-32.5 

32.6 

27.3 

23.6 

900815 

0700 

0.36 

0.152 

0.093 

6.58 

10.72 

-42.0 

-40.0 

-33.8 

32.3 

25.1 

12.7 

900815 

1300 

0.38 

0.093 

0.093 

10.72 

10.72 

-22.0 

-40.0 

-36.5 

37.2 

36.2 

26.3 

900815 

1900 

0.38 

0.093 

0.093 

10.72 

10.72 

-28.0 

-28.0 

-20.0 

39.0 

27.8 

23.6 

900816 

0100 

0.47 

0.103 

0.103 

9.71 

9.71 

-34.0 

-14.0 

-10.9 

44.3 

30.7 

26.2 

900816 

0700 

0.42 

0.093 

0.103 

10.72 

9.71 

-28.0 

-26.0 

-21.6 

35.6 

28.7 

25.4 

900816 

1300 

0.46 

0.113 

0.113 

8.87 

8.87 

-26.0 

-28.0 

-24.9 

J4.7 

128.7 

25.9 

900816 

1900 

0.50 

0.093 

0.093 

10.72 

10.72 

-16.0 

-22.0 

-16.3 

35.4 

35.1 

26.2 

900817 

0100 

0.52 

0.103 

0.103 

9.71 

9.71 

-12.0 

-2.0 

-6.3 

32.2 

29.7 

28.4 

900817 

0700 

0.48 

0.103 

0.103 

9.71 

9.71 

-16.0 

-18.0 

-15.6 

34.5 

28.8 

25.6 

900818 

1900 

0.64 

0.054 

0.054 

18.45 

18.45 

-12.0 

-14.0 

-23.2 

30.7 

28.8 

27.6 

900819 

1300 

0.62 

0.064 

0.064 

15.62 

15.62 

-20.0 

-20.0 

-29.2 

27.4 

22.2 

15.4 

900820 

0100 

0.56 

0.064 

0.064 

15.62 

15.62 

-18.0 

-18.0 

-25.2 

23.5 

19.8 

17.4 

900820 

0700 

0.57 

0.064 

0.064 

15.62 

15.62 

-18.0 

-18.0 

-20.5 

27.6 

27.6 

19.5 

900820 

1300 

0.69 

0.064 

0.064 

15.62 

15.62 

-10.0 

26.0 

12.6 

40.4 

28.1 

18.4 

900820 

1900 

1.22 

0.250 

0.113 

4.01 

8.87 

56.0 

56.0 

35.7 

36.3 

22.2 

21.3 

900821 

0100 

1.21 

0.123 

0.123 

8.16 

8.16 

12.0 

38.0 

26.5 

28.7 

20.6 

24.2 

900821 

0700 

1.28 

0.132 

0.123 

7.56 

8.16 

24.0 

30.0 

22.5 

26.7 

20.6 

23.7 

900821 

1300 

1.38 

0.181 

0.132 

5.52 

7.56 

26.0 

26.0 

25.9 

26.1 

21.0 

11.8 

900821 

1900 

1.30 

0.123 

0.113 

8.16 

8.87 

18.0 

22.0 

22.5 

23.2 

21.3 

24.2 

900822 

0100 

1.19 

0.113 

0.113 

8.87 

8.87 

8.0 

20.0 

16.7 

24.1 

20.0 

23.1 

900822 

0700 

1.19 

0.113 

0.113 

8.87 

8.87 

-16.0 

20.0 

14.3 

31.8 

22.0 

30.8 

900822 

1300 

1.20 

0.113 

0.113 

8.87 

8.87 

-6.0 

16.0 

8.2 

29.4 

25.0 

30.8 

900822 

1900 

1.35 

0.123 

0.123 

8.16 

8.16 

20.0 

16.0 

14.1 

26.4 

24.1 

24.0 

900823 

0100 

1.19 

0.113 

0.113 

8.87 

8.87 

-10.0 

14.0 

7.8 

30.2 

25.3 

27.9 

900823 

0700 

1.24 

0.113 

0.113 

8.87 

8.87 

0.0 

16.0 

9.5 

30.3 

28.5 

32.5 

900823 

1300 

1.07 

0.123 

0.123 

8.16 

8.16 

8.0 

8.0 

12.8 

38.6 

35.7 

41.9 

900823 

1900 

1.00 

0.123 

0.123 

8.16 

8.16 

12.0 

14.0 

10.2 

34.0 

32.0 

33.7 

900824 

0100 

1.01 

0.103 

0.113 

9.71 

8.87 

-12.0 

12.0 

4.0 

41.4 

40.7 

34.1 

900824 

0700 

1.01 

0.113 

0.113 

8.87 

8.87 

-16.0 

0.0 

3.4 

36.2 

33.0 

29.7 

900824 

1300 

0.81 

0.093 

0.103 

10.72 

9.71 

4.0 

8.0 

3.9 

41.3 

39.5 

23.3 

900824 

1900 

0.84 

0.162 

0.123 

6.19 

8.16 

12.0 

12.0 

3.2 

47.0 

33.1 

22.3 
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Table  A1  (Concluded) 


Data 

TIms 

CST 

IM 

ir 

ir 

MC 

dag 

deg 

deg 

dag 

"-O'  1 

dag 

900825 

0100 

0.76 

0.240 

0.113 

4.17 

8.87 

48.0 

48.0 

-0.4 

58.9 

41.4 

18.2 

900825 

0700 

0.70 

0.123 

0.113 

8.16 

8.87 

•40.0 

48.0 

8.7 

59.1 

39.4 

39.0 

900825 

1300 

0.62 

0.113 

0.113 

8.87 

8.87 

•36.0 

26.0 

-12.3 

55.2 

42.8 

36.7 

900825 

1900 

0.52 

0.113 

0.113 

8.87 

8.87 

•12.0 

8.0 

-14.1 

43.4 

45.0 

30.5 

900826 

0100 

0.43 

0.113 

0.113 

8.87 

8.87 

•36.0 

•38.0 

-36.8 

46.5 

46.5 

36.0 

900826 

0700 

0.41 

0.113 

0.113 

8.87 

8.87 

•36.0 

14.0 

-24.7 

U.2 

43.7 

39.2 

900826 

1300 

0.38 

0.113 

0.113 

8.87 

8.87 

•38.0 

•36.0 

-27.0 

37.5 

35.2 

31.0 

1  900826 

1900 

0.35 

0.132 

0.113 

7.56 

8.87 

•30.0 

•30.0 

-31.1 

38.1 

36.2 

24.1 

1  900827 

0100 

0.31 

0.123 

0.083 

8.16 

11.98 

•34.0 

•40.0 

-30.1 

36.2 

32.4 

33.9 

1  900827 

0700 

0.32 

0.123 

0.123 

8.16 

8.16 

•26.0 

•26.0 

-28.1 

30.4 

27.6 

19.7 

y  900827 

1300 

0.32 

0.113 

0.113 

8.87 

8.87 

•28.0 

•28.0 

-7.0 

53.4 

27.3 

25.6 

900827 

1900 

0.30 

0.113 

0.113 

8.87 

8.87 

•26.0 

•32.0 

-27.9 

37.7 

32.9 

18.9 

900828 

0100 

0.30 

0.113 

0.123 

8.87 

8.16 

•36.0 

•30.0 

-31.2 

30.0 

25.3 

17.4 

900828 

0700 

0.28 

0.123 

0.113 

8.16 

8.87 

•34.0 

•34.0 

-24.1 

33.6 

28.8 

18.8 

900828 

1300 

0.30 

0.103 

0.113 

9.71 

8.87 

•30.0 

-30.0 

-12.2 

50.8 

25.1 

20.8 

1  900828 

1900 

0.29 

0.123 

0.113 

8.16 

8.87 

•38.0 

-38.0 

-24.8 

36.4 

37.5 

19.5 

1  900829 

0100 

0.27 

0.074 

0.074 

13.57 

13.57 

•16.0 

•18.0 

-21.0 

34.2 

34.1 

20.6 

I  900829 

0700 

0.29 

0.074 

0.074 

13.57 

13.57 

•36.0 

•36.0 

-28.1 

29.4 

28.5 

23.4 

1  900829 

1300 

0.32 

0.083 

0.083 

11.98 

11.98 

•40.0 

-38.0 

-37.9 

27.8 

28.1 

21.2 

1  900829 

1900 

0.43 

0.083 

0.083 

11.98 

11.98 

•40.0 

-40.0 

-39.5 

24.6 

25.3 

21.7 

900830 

0100 

0.48 

0.083 

0.083 

11.98 

11.98 

•32.0 

•36.0 

•33.2 

24.4 

25.0 

20.6 

900830 

0400 

0.52 

0.083 

0.083 

11.98 

11.98 

•34.0 

•36.0 

-32.7 

25.0 

25.8 

22.8 

900830 

0700 

0.66 

0.083 

0.083 

11.98 

11.98 

•20.0 

•34.0 

-21.2 

27.9 

24.2 

24.0 

900830 

1900 

1.09 

0.083 

0.093 

11.98 

10.72 

•40.0 

-38.0 

5.5 

63.4 

27.2 

22.7 

900830 

2200 

1.16 

0.093 

0.093 

10.72 

10.72 

•38.0 

•36.0 

6.4 

60.8 

26.2 

25.3 

900831 

0100 

1.20 

0.074 

0.074 

13.57 

13.57 

•18.0 

-36.0 

1.1 

56.5 

26.9 

24.6 

900831 

0400 

1.25 

0.074 

0.074 

13.57 

13.57 

•12.0 

42.0 

2.8 

52.2 

25.2 

24.7 

900831 

1000 

1.31 

0.083 

0.083 

11.98 

11.98 

•20.0 

42.0 

12.6 

51.7 

26.4 

25.0 

900831 

1900 

1.23 

0.083 

0.083 

11.98 

11.98 

•20.0 

38.0 

4.2 

49.0 

28.2 

27.4 

fShmmt  30  of  30f 
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Time  Series  Graphs  of  Bulk 
Parameters 


AppmdixB  Tiim  ScriM  Graph*  of  Bulk  Paranwtara 
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Figure  Bt  Buk  data  for  September  1989 


Appandbc  B  Tinw  Sariit  Graphs  of  Buk  Paramsitrt 
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Figure  B3.  Buk  dete  for  November  1989 
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Rgura  B6.  Buk  data  for  Jaraiary  1990 
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Appcndbi  B  Tim  ScHm  Graph*  of  Buk  Paramttara 
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Figura  B9.  Buk  data  for  May  1980 
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Figure  Bit  Bulk  data  for  July  1990 
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Appendix  C 

Listing  of  FORTRAN  Computer 
Program 


0001  POOCRAM  READW  . . . 

0003  C  This  proflrM  UlustratM  DtHENSION  and  FORMAT  dafinitiona  nac* 

0004  C  aaaary  to  raad  Mava  anargy  fraquancydiractfon  apactral  data 

0005  C  filaa  rapraaanting  Maauraaants  aada  with  a  high  rasolution  lln- 
0006  C  aar  array  diractional  ttava  gaga  at  tha  USAE/UES/CERC  Fiald 
0007  C  Rataareh  Facility  in  Duck,  NC. 

0008  C  Tha  prograa  is  writtan  in  FORTRAN*??  and  should  ba  wivarsat  in 
0009  C  that  Sanaa.  Houavar,  it  uaas  VAX  11/750  fila  accass  ststaoMnts 
0010  C  ('OPEN'  and  'CLOSE')  to  opan  data  filas  for  raading.  It  is  lika* 

0011  C  ly  that  tome  changas  uill  ba  nacassary  to  raad  data  filas  which 

0012  C  hava  baan  transfarrad  to  anothar  systasi. 

0013  C  Tha  data  filas  thcMslvas  ara  ASCII  foraattad  with  80*colu«t 
0014  C  racords. 

0015  C  Variablas  ara  listad  and  dafinad  balow.  A  distinction  is  Made 
0016  C  bstwaan  'univarsal'  and  ' systasi* dapandant'  variablas  to  halp 

0017  C  in  adapting  this  coda  to  anothar  systasi. 


0018  C  _ 

0020  C  VARIABLE  LIST 

0021  C . 

0022  C  . 

0023  C  .oO[  UNIVERSAL  VARIABLES  ]0o. 

0024  C  . 

0025  C 

0026  C  NAME  MEANING 

0027  C  .  . 

0028  C 

0029  C  IHM . (CHARACTERS]  Start  tiae  of  a  2  hr  16  ain  col  lac* 

0030  C  tion.  It  has  tha  fora  hhaa  whara  hh  is  hour 

0031  C  (24*hour  clock)  and  aai  is  ainuta.  Tiae  base  is 

0032  C  Eastern  Standard  Tiaa. 

0033  C 

0034  C  IVMD . [CHARACTERS]  Start  year,  aonth  and  day  of  a  col  lac* 

0035  C  tion.  It  haa  tha  fora  yyiaadd  whara  yy  is  year, 

0036  C  aa  is  aonth  and  dd  is  day.  For  axaapla,  861012 

0037  C  is  12  October  1986. 

0038  C 

0039  C  GPAT . (CHARACTERS]  Nina*charactar  string  representing  tha 

0040  C  pattern  of  oparating  gagas  by  showing  gaga  identifi* 

0041  C  cation  nuabars  in  sequence  froa  north  to  south  and 

0042  C  indicating  aal functioning  gagas  by  a  ainus  sign.  If 

0043  C  all  nine  gagas  are  working,  tha  pattern  is  987123456. 

0044  C  If,  for  axaapla,  gaga  7  was  aalfunctioning,  tha  pat* 

0045  C  tarn  bacoaas  98*123456  and  data  will  hava  bean  pro* 

0046  C  cassad  as  if  gaga  7  did  not  exist.  Accuracy  is  da* 

0047  C  graded  slightly  but  results  are  still  valid. 


Figure  Cl.  Listing  of  FORTRAN  Computer  Program  (Sheet  1  of  3) 


Appendix  C  Usting  of  FORTRAN  Computer  Program 


004S 

C 

• 

0049 

C 

O^TN.. 

...IREAL.  In  Mtere]  Neen  total  wter  depth  et  the  Un-  • 

0050 

C 

ear  array  during  a  2  hr  16  ain  eellaction.  * 

0051 

C 

0052 

C 

NF.. 

...[INTEGER]  Hudiar  of  frequency  bande  in  the  diecrete  * 

0055 

C 

apectral  repreaentationa.  * 

0054 

C 

0055 

C 

NO.. 

...[IHTECXN]  Ntater  of  direction  bande  in  the  diecrete  • 

0056 

c 

apectral  repraeantationa.  * 

0057 

c 

0050 

c 

0(J}.. 

...[REAL,  In  dagraecl  J'th  alaaant  of  array  rapreeent-  * 

0059 

c 

ing  Have  direction,  uhieh  ie  the  direction  froa  * 

0060 

c 

Hhich  Hovea  are  coaing  counterclocluiiae  froa  ehore  * 

0061 

c 

norael;  0.0  degreea  ie  ehore  itonaal,  poaitive  * 

0062 

c 

anglae  are  for  Haves  froa  the  iwrtheaat  quadrant,  * 

0063 

c 

negative  englee  are  for  southeast  quadrant.  Dirac-  * 

0064 

c 

tions  are  conaiderad  to  reside  in  the  centers  of  * 

0065 

c 

discrete  direction  bands  (or  bins  or  arcs).  * 

0066 

c 

« 

0067 

c 

DS(J).. 

...(REAL.  In  asters  squared  per  degree]  J'th  sleaent  * 

0068 

c 

of  array  representing  direction  spectrua.  This  is  * 

0069 

c 

the  directional  analogy  of  the  frequency  spectrui,  * 

0070 

c 

being  the  integral  of  the  frequency-direction  spec-  * 

0071 

c 

trua  over  all  frequencies  (in  the  analysis  pass  * 

0072 

c 

band)  of  sea  surface  displaceaent  variance  in  each  * 

0073 

c 

direction  band.  * 

0074 

c 

* 

0075 

c 

F(N).. 

...(REAL,  In  Hertz]  H'th  elaaent  of  array  representing  * 

0076 

c 

frequency.  Considered  the  canter  frequency  of  a  * 

0077 

c 

discrete  frequency  band.  * 

0078 

c 

0079 

c 

FS(N).. 

...(REAL,  in  eaters  squared  per  Hertz]  H'th  eleaent  of  * 

0080 

c 

array  representing  the  frequency  spectrua.  Here,  it  * 

0081 

c 

is  the  integral  of  the  frequency-direction  spectnai  * 

0082 

c 

over  all  directions  in  each  frequency  band.  It  is  * 

0083 

c 

the  saae  as  the  conventional  frequency  spectrua  that  * 

0084 

c 

one  Hould  get  uith  a  single  tine  series.  * 

0085 

c 

* 

0086 

c 

D0(N,J).. 

...PIEAL,  In  1/degraes]  Elaswnt  at  H'th  frequency  and  * 

0087 

c 

J'th  direction  of  an  entity  knoun  as  the  directional  * 

0088 

c 

distribution  function.  It  is  defined  as  the  ratio  * 

0089 

c 

of  the  frequency-direction  spectrus  to  the  frequency  * 

0090 

c 

spectruB  at  each  frequency  for  all  directions,  i.e.,  * 

0091 

c 

• 

0092 

c 

OO(N.J)  >  FDS(N,J)/FS(N)  • 

0093 

c 

• 

0094 

c 

The  directional  distribution  is  convenient  in  sever-  * 

0095 

c 

al  Hays  for  nomalizing  the  frequency-direction  * 

0096 

c 

spectnai,  but  note  that  it  is  physically  neaningful  * 

0097 

c 

only  for  a  fixed  frequency  (H  ■  constant)  since  a  * 

0098 

c 

different  noraalizing  factor  is  used  at  each  fre-  * 

0099 

c 

quency.  * 

0100 

c 

* 

0101 

c 

FDS(N,J).. 

...(REAL,  In  asters  squared  per  Hertz  per  degree]  Fre-  * 

0102 

c 

quency-di recti on  spectral  density  of  sea  surface  * 

0103 

c 

displaceaent  at  frequency  F(N)  and  diraction  D(J).  * 

0104 

c 

It  is  deterained  froa  the  input  data  by  the  coqpu-  * 

0105 

c 

tation  of  * 

0106 

c 

• 

0107 

c 

FDS(H,J)  >  FS(N)*OD(N,J)  * 

0108 

c 

* 

muT 

(i 

0110 

c 

* 

0111 

c 

0112 

c 

.oO(  SVSTEN-OEPENDEHT  VARIABLES  ]Oo.  • 

0113 

c 

0114 

c 

0115 

c 

OATETINE.. 

...(CHARACTER*10]  Ten-character  string  requested  of  * 

0116 

c 

default  input  device.  It  contains  year,  aonth,  day,  * 

0117 

c 

hour  and  ainute  in  the  fora  yyMBddhhaa  and  is  used  * 

0118 

c 

to  fora  the  naae  of  an  input  nle.  * 

0119 

c 

• 
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DATAFILE . CCNAAACTEI*1«]  ttrii«  raprcMntifW  Input  file  mm 

In  M  'OPEN*  statMtnt. 


CNAEACTEEH 

CNAAACTEE*« 

CHARACTERED 

CNARACTEREIO 

CIIARACTERE16 

OINENSION 

OINENSION 


IHM 

IVND 

fiPAT 

OATETINE 

DATAFILE 

F(28).  FS(28), 

DD<28,91),  FDS{2S,91) 


T.  CAT,  JAII93****** 


D(91),  DS(91) 


C  SET  GENERIC  DATAFILE  NAME.  GET  SPECIFIC  DATE  AND  TINE  FROM  USER 
C  AND  SET  SPECIFIC  DATAFILE  NAME. 


DATAFILE*'  FDyyrIrtihM.DAT* 

UitTEt*  'fix 

1  "Enttr  Dat*/TlM  Coda  (yynddthM). 

2  S)') 

READ(E,'(A)')  OATETINE 
DATAFILE(3:12)^TETINE 


IGENERIC  FILE  NAME 


IPRONPT  USER 
IGET  USER  RESPONSE 
ISET  FILE  NAME 


C  OPEN  DATA  FILE.  READ  FORMATTED  DATA  AND  CLOSE  DATA  FILE.  NOTE: 

C  THE  VARIABLE  'NN'  IS  THE  FREGUENCV  INDEX  UHICH  HAS  BEEN  WRITTEN 
C  TO  THE  DATA  FILE  TO  MAKE  IT  EASY  TO  READ  THE  FILE  BY  HAND.  HERE 
C  IT  IS  NOT  NEEDED  SO  IT  IS  READ  TO  A  DUMMY  VARIABLE. 


OPENdO.  FILE>OATAFILE.STATUS*'OLD' . 

1  F0RM>'F0RNATTED'.RECL*80)  I VAX  'OPEN'  STATEMENT 

REAO(IO.IOI)  lYMD.IHM.GPAT.OEPTH.NF.NO  lAUX.  PARAMETERS 

READ(10,102)  (0(J).J*1.N0>  IDIRECTIONS 

REAO(10.103)  (DS(J).J«1.NO)  IDIRECTIONAL  SPECTRUM 

DO  1  N>1.NF  IFOR  ALL  FREQ.'S 

READ(10,104)  NN.F(N).FS(N)  IFREO.  t  FREQ.  SPECT. 

REAOdO.IOS)  (DO(N.J).J>1.ND)  IDIR.  DISTRIBUTION 

1  CONTINUE  lEND  FREQ.  LOOP 

CLO^dO)  ...........  ‘VAX  'CLOSE' 

C  FORMAT  STATEFENTS:  * 

101  FaRNATdX.A6.AA.1X.A9.1X.F6.2.1X.I2,1X,I2) 

102  FORNATdSdX.FS.D) 

103  F0RNAT(SdX.E14.7)) 

104  F0RNAT<1X.I2.1X.F9.6.1X.E14.7} 

105  F0RNAT(8dX,F9.6)} 

C  BUILD  FREQUENCY-DIRECTION  SPECTRUM  FROM  DIRECTIONAL  DISTRIBUTION  • 
C  ARRAY  AND  FREQUENCY  SPECTRUM.  * 


DO  2  N«1.NF 
DO  3  J«1.HD 
F0S(N.J)>FS(N)*00(N.J) 
3  CONTINUE 
2  CONTINUE 


IFOR  ALL  FREQ.'S 
IFOR  ALL  DIR.'S 
ISET  F-D  SPECTRUM 
lENO  DIR.  LOOP 
lEND  FREQ.  LOOP 


AT  THIS  POINT  YOU  SHOULD  HAVE  ALL  THE  DATA  THERE  IS. 
OWN  CODE  HERE... 


INSERT  YOUR  • 


C  END  PROGRAM. 


IBAG  IT 
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Appendix  D 

Listing  of  Sample  Data  File 


•912241300  967123450  0.07  20  91 

90.0  00.0  06.0  04.0  02.0  00.0  70.0  76.0  74.0  72.0  70.0  60.0  66.0 

64.0  62.0  60.0  50.0  56.0  54.0  52.0  50.0  40.0  46.0  U.O  42.0  40.0 

30.0  36.0  34.0  32.0  30.0  20.0  26.0  24.0  22.0  20.0  10.0  16.0  14.0 

12.0  10.0  0.0  6.0  4.0  2.0  0.0  -2.0  -4.0  -6.0  -0.0  -10.0  -12.0 

-14.0  -16.0  -10.0  -20.0  -22.0  -24.0  -26.0  -20.0  -30.0  -32.0  -34.0  -36.0  -30.0 

-40.0  -42.0  -44.0  -46.0  -40.0  -50.0  -52.0  -54.0  -56.0  -50.0  -60.0  -62.0  -64.0 

•66.0  -60.0  -70.0  -72.0  -74.0  -76.0  -70.0  -00.0  -02.0  -04.0  -06.0  -00.0  -90.0 

0.1957904E-05  0.19213610-04  0.37004060-04  0.57626370-04  0.79390690-04 
0.10200200-03  0.12930170-03  0.16064000-03  0. 19664640-03 ‘  0.24120000-03 
0.29397430-03  0.35902020-03  0.45450260-03  0.56432000-03  0.71907070-03 
0.93105030-03  0.12272790-02  0.16625000-02  0.22791150-02  0.32045390-02 
0.45966250-02  0.65932200-02  0.93723270-02  0.13042450-01  0.16070130-01 
0.19091130-01  0.17815600-01  0.15354090-01  0.13052750-01  0.13260520-01 
0.13415020-01  0.14294500-01  0.15741770-01  0.17312700-01  0.10907620-01 
0.20296330-01  0.21352400-01  0.22383010-01  0.23201330-01  0.23949780-01 
0.24194970-01  0.23941200-01  0.24075070-01  0.24689700-01  0.25168850-01 
0.24496050-01  0.22176530-01  0.19276620-01  0.17042880-01  0.15280690-01 
0.13888410*01  0.12557250-01  0.11392520-01  0.10233360-01  0.93131310-02 
0.85487380-02  0.7B69656-02  0.71283160-02  0.65896290-02  0.59081740-02 
0.53502710-02  0.47487170-02  0.41143320-02  0.35525500-02  0.30702040-02 
0.25957290-02  0.22304640-02  0.19499330-02  0.16058580-02  0.14084030-02 
0.11996290-02  0.10203630-02  0.07929770-03  0.75865070-03  0.64816310-03 
0.55659930-03  0.47602720-03  0.40674050-03  0.35422150-03  0.29852630-03 
0.25026290-03  0.22301070-03  0.18997550-03  0.16070060-03  0.13315930-03 
0.10901186-03  0.04904280-04  0.63280600-04  0.40414800-04  0.21679640-04 
0.16044860-05 

1  0.054200  0.94275610-KW 

0.000000  0.000037  0.000006  0.000113  0.000181  0.000201  0.000320  0.000320 
0.000467  0.000467  0.000653  0.000684  0.000921  0.001015  0.001282  0.001482 
0.001733  0.002067  0.002250  0.002708  0.002798  0.003338  0.003338  0.003745 
0.003745  0.003995  0.004037  0.004272  0.004366  0.004604  0.094781  0.004949 
0.005174  0.005207  0.005291  0.005263  0.005093  0.005093  0.004873  0.004873 
0.005065  0.005097  0.006123  0.006533  0.008795  0.010492  0.013980  0.018630 
0.021358  0.028177  0.028039  0.027213  0.027213  0.019194  0.019194  0.014181 
0.013345  0.011508  O.OIOTH  0.010082  0.009564  0.009055  0.008377  0.007903 
0.006719  0.006479  0.005042  0.005042  0.003691  0.003691  0.002819  0.002674 
0.002245  0.002074  0.001830  0.001646  0.001508  0.001323  0.001246  0.001055 
0.001022  0.000020  0.000020  0.000607  0.000607  0.000419  0.000387  0.000248 
0.000192  0.000082  0.000000 

2  0.063960  0.38239725«01 

0.000000  0.000023  0.000038  0.000072  0.000080  0.000124  0.000133  0.000169 
0.000191  0.000225  0.000267  0.000295  0.000363  0.000380  0.000493  0.000524 
0.000649  0.000738  0.000871  0.001023  0.001124  0.001383  0.001448  0.001735 
0.001785  0.001982  0.002062  0.002182  0.002315  0.002403  0.002715  0.002793 
0.003501  0.003728  0.004636  0.005221  0.006099  0.006856  0.007361  0.007947 
0.008094  0.008608  0.008832  0.009728  0.010891  0.012635  0.015710  0.017760 
0.022794  0.024052  0.025637  0.025031  0.022607  0.021197  0.019084  0.018290 
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0.017761 

0.017526 

0.017468 

0.015973 

0.015236 

0.012289 

0.010626 

0.008132 

0.006209 

0.004927 

0.003506 

0.003151 

0.002217 

0.002105 

0.001656 

0.001544 

0.001376 

0.001263 

0.001187 

0.001080 

0.001053 

0.000935 

0.000911 

0.000814 

0.000762 

0.000685 

0.000602 

0.000547 

0.000438 

0.000411 

0.000271 

0.000243 

0.000133 

0.000080 

0.000000 

3  0.073730  0.1082754E«02 

0.000000 

0.000021 

0.000036 

0.000065 

0.000087 

0.000103 

0.000136 

0.000165 

0.000192 

0.000246 

0.000278 

0.000321 

0.000406 

0.000460 
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0.021364 

0.022874 

0.020312 

0.015618 

0.011530 

0.008575 

0.007010 

0.006342 

0.006504 

0.007545 

0.009628 

0.013341 
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19  0.229980  0.28271276*01 

0.000002 

0.000008 

0.000015 

0.000023 

0.000031 

0.000039 

0.000048 

0.000058 

0.000069 

0.000083 

0.000100 

0.000123 

0.000154 

0.000200 

0.000272 

0.000387 

Figure  D1 .  (Sheet  4  of  6) 


D4 


Appendix  D  Usting  of  Sample  Data  Fila 


o.ooosa  o.ed09M  o.ootiu 
o.onssf  0.02112S  0.01S2IS 
O.OOttM  O.OOtMT  0.013142 
0.017330  0.01M71  0.015913 
0.011281  0.007301  0.004857 
0.001747  0.001657  0.001535 
0.000574  0.000466  0.000380 
0.000004  0.000073  0.000056 
0.000012  0.000010  0.000008 
0.000001  0.000001  0.000000 

20  0.239750  0.2926732f>01 
0.000003  0.000012  0.000025 
0.000102  0.000117  0.000134 
0.000426  0.000595  0.000895 
0.024110  0.027387  0.0232U 
0.007330  0.009068  0.011672 
0.013945  0.014639  0.017775 
0.011668  0.006551  0.004026 
0.001045  0.000842  0.000660 
0.0001U  0.000118  0.000097 
0.000029  0.000024  0.000019 
0.000006  0.000005  0.000004 
0.000001  0.000000  0.000000 

21  0.249510  0.2994039E401 
0.000002  0.000010  0.000021 
0.000116  0.000146  0.000166 
0.001178  0.001790  0.002824 
0.022524  0.020688  0.017504 
0.014687  0.015391  0.015544 
0.017917  0.020343  0.021883 
0.007684  0.007068  0.006736 
0.001427  0.000915  0.000587 
0.000061  0.000045  0.000035 
0.000012  0.000011  0.000010 
0.000006  0.000006  0.000005 
0.000001  0.000001  0.000000 

22  0.259280  0.2962735E-H)1 
0.000003  0.000011  0.000022 
0.000102  0.000120  0.000143 
0.000586  0.000856  0.001345 
0.024026  0.022184  0.0168U 
0.012528  0.015794  0.018545 
0.015464  0.010018  0.024766 
0.008785  0.006071  0.004241 
0.000381  0.000270  0.000199 
0.000049  0.000040  0.000033 
0.000016  0.000015  0.000015 
0.000014  0.000013  0.000012 
0.000004  0.0000(a  o.oooooo 

23  0.269040  0.2831411E«01 
0.000001  0.000004  0.000009 
0.000048  0.000061  0.000077 
0.000485  0.000731  0.001138 
0.018889  0.021505  0.020236 


0.000102 

0.000426 

0.024110 

0.007330 

0.013945 

0.011668 

0.001045 

0.0001U 

0.000029 

0.000006 

0.000001 


0.000116 

0.001178 

0.022524 

0.014687 

0.017917 

0.007684 

0.001427 

0.000061 

0.000012 

0.000006 

0.000001 


0.000102 

0.000586 

0.024026 

0.012528 

0.015464 

0.008785 

0.000381 

0.000049 

0.000016 

0.000014 

0.000004 


0.000895 

0.0232U 

0.011672 

0.017775 

0.004026 

0.000660 

0.000097 

0.000019 

0.000004 

0.000000 


0.000186 

0.002824 

0.017504 

0.015544 

0.021883 

0.006736 

0.000587 

0.000035 

0.000010 

0.000005 

0.000000 


0.000143 

0.001345 

0.0168U 

0.018545 

0.024766 

0.004241 

0.000199 

0.000033 

0.000015 

0.000012 

0.000000 


0.000048 
0.000485 
0.018889 
0.011282 
0.014373 
0.011080  0.009082  0.007635 
0.000413  0.000228  0.000133 
0.000034  0.000033  0.000033 
0.000028  0.000026  0.000025 
0.000018  0.000017  0.000016 
0.000005  0.000002  0.000001 
24  0.278810  0.3222539E«01 
0.000001  0.000004  0.000007 
0.000047  0.000062  0.000082 
0.000722  0.001110  0.001750 
0.024533  0.026265  0.022117 
0.008207  0.01l»40  0.013173 
0.015454  0.020499  0.028950 
0.009520  0.008763  0.007403 
0.000205  0.000131  0.000094 
0.000035  0.000028  0.000022 


0.012227  0.012975 
0.018609  0.025990 


0.007635 

0.000133 

0.000033 

0.000025 

0.000016 

0.000001 


0.000082 

0.001750 

0.022117 

0.013173 

0.028950 

0.007403 

0.000094 

0.000022 


0.003035 

0.0083a 

0.018837 

0.017821 

0.003425 

0.001378 

0.000308 

0.000043 

0.000006 


0.000037 

0.000153 

0.001454 

0.016065 

0.014553 

0.024270 

0.002778 

C.000506 

0.000080 

0.000015 

0.000003 


0.000032 

0.000237 

0.004569 

0.014715 

0.015176 

0.021223 

0.006311 

0.000381 

0.000027 

0.000009 

0.000005 


0.000033 

0.000170 

0.002263 

0.012038 

0.019404 

0.030508 

0.002900 

0.000152 

0.000027 

0.000015 

0.000011 


0.000013 

0.000099 

0.001838 

0.016777 

0.013191 

0.034137 

0.005976 

0.000086 

0.000033 

0.000024 

0.000014 


0.000011 

0.000112 

0.002782 

0.015874 

0.015720 

0.035811 

0.005208 

0.000076 

0.000017 


0.005975 

0.005740 

0.024388 

0.020470 

0.002614 

0.00120S 

0.0002a 

0.000033 

0.000005 


0.000049 

0.000178 

0.002552 

0.010691 

0.016780 

0.033241 

0.002121 

0.000385 

o.ooooa 

0.000013 

0.000003 


o.ooooa 

0.000311 

0.007397 

0.013085 

o.oiai7 

0.018314 

0.005535 

0.000K1 

0.0(K)022 

0.000008 

0.000004 


0.000045 

0.000205 

0.004014 

0.009236 

0.018195 

0.031751 

0.001938 

0.000119 

0.000023 

0.000015 

0.000010 


0.000018 

0.000129 

0.003069 

0.013533 

0.012827 

0.036886 

0.004195 

0.000060 

0.000032 

0.000023 

0.000013 


0.000016 

0.000155 

0.00a98 

0.010971 

0.016627 

0.032700 

0.003008 

0.000065 

0.000014 


0.011333 

0.004577 

0.026622 

0.022122 

0.002194 

0.001021 

0.000196 

0.000026 

0.000004 


0.000062 

0.000211 

0.004747 

0.007770 

0.017336 

0.038355 

0.001741 

0.000295 

0.000055 

0.000010 

0.000002 


0.000058 

0.000414 

0.011628 

0.012Sa 

0.014310 

0.014489 

0.00a22 

0.000170 

0.000018 

0.000008 

0.000003 


0.000057 

0.000255 

0.007353 

0.008194 

0.0160M 

0.026722 

0.001279 

0.000094 

0.000020 

0.000015 

0.000009 


0.000024 

0.000173 

0.005173 

0.0114a 

0.012220 

0.030701 

0.002587 

0.000047 

0.000031 

0.000022 

0.000011 


0.000021 

0.000221 

0.007341 

0.008268 

0.015692 

0.022842 

0.001503 

0.000057 

0.000012 


0.019421 

0.004370 

0.024806 

0.020620 

0.001963 

o.ooooa 

0.000155 

0.000020 

0.000003 


0.000074 

0.000256 

0.009031 

0.0065a 

0.016331 

0.032531 

0.001477 

0.000228 
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0.000002 
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0.016779 
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0.014638 
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0.003222 
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0.000016 

0.000007 

0.000003 


0.000071 

0.000320 

0.012990 

O.OOM73 

0.014424 

0.019145 

0.000836 

0.000075 
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0.000014 

0.000007 


0.000031 

0.000236 

0.008732 

0.010589 

0.011891 

0.021476 

0.001456 

0.000040 

0.000030 

0.000020 

0.000009 


0.000028 

0.000322 

0.011896 

0.007130 

0.014180 

0.014906 

0.000728 

0.000050 

0.000011 


0.027151 

0.004890 

0.020715 

0.016312 

0.001834 

0.000701 

0.000121 

0.000016 

0.000002 


o.ooooa 

0.000322 

0.016101 

0.00a74 

0.014M7 

0.0208m 

0.001254 

o.oooim 

0.000036 

0.000007 

0.000001 


0.000093 

0.000806 

0.021137 

0.013703 

0.015a2 

0.008953 

0.002ia 

o.ooooa 

0.000014 

0.000007 

0.000002 


0.000085 

0.00M23 

0.019833 

0.009963 

o.ouoa 

0.012976 

0.000554 

0.000061 

0.000017 

0.000014 

0.000006 


0.000039 

0.000334 

0.0136a 

0.010627 

0.012376 

0.014724 

0.0007m 

0.000036 

0.00m29 

o.oomi9 

o.ooom7 


0.000036 

0.00a77 

0.018347 
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0.013719 

0.010993 
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0.000010 

0.000011 

0.000012 

0.000014 

0.000016 

0.000019 

0.000023 

0.000027 

0.000031 

0.000036 

0.000039 

0.000041 

0.000042 

0.000040 

0.000035 

0.000029 

0.000020 

0.000011 

0.000003 

25  0.288570  0.3297618E«01 

0.000001 

0.000006 

0.000011 

0.000017 

0.000023 

0.000030 

0.000037 

0.000045 

0.000055 

0.000068 

0.000084 

0.000105 

0.000135 

0.000178 

0.000242 

0.000341 

0.000496 

0.000749 

0.001167 

0.001877 

0.003084 

0.005126 

0.008458 

0.013406 

0.019343 

0.024001 

0.024825 

0.021891 

0.017747 

0.014343 

0.012260 

0.011394 

0.011542 

0.012531 

0.014138 

0.015920 

0.017288 

0.017855 

0.017836 

0.017910 

0.018706 

0.020384 

0.022303 

0.023061 

0.021625 

0.018638 

0.015674 

0.013497 

0.011727 

0.009621 

0.006986 

0.004396 

0.002461 

0.001293 

0.000682 

0.000379 

0.000229 

0.000152 

0.000111 

0.000087 

0.000072 

0.000060 

0.000051 

0.000043 

0.000037 

0.000031 

0.000027 

0.000025 

0.000024 

0.000024 

0.000025 

0.000028 

0.000032 

0.000038 

0.000045 

0.000052 

0.000060 

0.000068 

0.000075 

0.000079 

0.000080 

0.000079 

0.000075 

0.000069 

0.000061 

0.000052 

0.000042 

0.000031 

0.000021 

0.000010 

0.000003 

26  0.2^340  0.3728810E«01 

0.000003 

0.000012 

0.000025 

0.000037 

0.000051 

0.000066 

0.000082 

0.000100 

0.000120 

0.000142 

0.000166 

0.000192 

0.000220 

0.000251 

0.000290 

0.000339 

0.000410 

0.000527 

0.000727 

0.001102 

0.001882 

0.003534 

0.007019 

0.013498 

0.021040 

0.023590 

0.019002 

0.013244 

0.009955 

0.009195 

0.010487 

0.013441 

0.017191 

0.019722 

0.020010 

0.019125 

0.019084 

0.021008 

0.024657 

0.027371 

0.026254 

0.022078 

0.018706 

0.018199 

0.020536 

0.022697 

0.019907 

0.012814 

0.006983 

0.003840 

0.002354 

0.001639 

0.001206 

0.000864 

0.000576 

0.000352 

0.000203 

0.000120 

0.000076 

0.000054 

0.000045 

0.000041 

0.000041 

0.000043 

0.000047 

0.000050 

0.000052 

0.000054 

0.000056 

0.000061 

0.000067 

0.000077 

0.000090 

0.000103 

0.000114 

0.000117 

0.000111 

0.000098 

0.000082 

0.000066 

0.000052 

0.000041 

0.000032 

0.000025 

0.000019 

0.000015 

0.000011 

0.000008 

0.000005 

0.000002 

0.000001 

27  0.308110  0.4226143E>01 

0.000002 

0.000010 

0.000019 

0.000029 

0.000040 

0.000050 

0.000061 

0.000072 

0.000084 

0.000097 

0.000109 

0.000123 

0.000136 

0.000149 

0.000163 

0.000180 

0.000203 

0.000240 

0.000305 

0.000434 

0.000712 

0.001399 

0.003362 

0.009146 

0.023710 

0.039697 

0.033874 

0.017305 

0.008742 

0.006068 

0.006232 

0.008464 

0.012541 

0.016249 

0.016480 

0.013832 

0.011599 

0.011534 

0.014684 

0.022014 

0.031321 

0.033385 

0.027146 

0.021508 

0.020503 

0.022209 

0.021456 

0.015411 
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Appendix  E 
Notation 


IfiSt  Appendix  C 


dd  Two-digit  code  for  day 

DEPTH  Water  depth 

Frequoicy  increment 

d$  Direction  increment 

Directional  distrilnition  fimaion  at  frequency  /, 
and  direction  6^ 


D(I)  J*  direction  of  a  set  of  ND  discrete  directions 

DD(NJ)  Directional  distribution  function  at  frequency 
F(N)  and  direction  D(I) 

DS(J)  Imitated  direction  spectral  density  at  direction 

Dd) 

F(N)  N*  frequency  of  a  set  of  NF  discrete  directions 

FD  Frequency-direction 

FDS(NJ)  Frequency-direction  spectral  density  at  frequoi- 

cy  F(N)  and  direction  D(I) 

FF  Formatted  frequmcy-direction  spectrum 

n*  frequency  of  a  set  of  N  discrete  frequencies 


AppandtaiE  Notation 
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4 

Peak  frequency 

fpJFD 

Frequency  at  peak  of  frequency-direction  spec¬ 
trum 

fpjrs 

Frequency  at  peak  of  integrated  frequency 
spectrum 

FS(N) 

Integrated  frequency  spectral  density  at  frequen¬ 
cy  F(N) 

GPAT 

Nine-digit  code  for  pattern  of  operating  gages 

hh 

Two-digit  code  for  hr  ir 

hhmm 

Four-digit  code  for  time  of  day  using  hh  for 
hour  and  mm  for  minute 

Characteristic  wave  height 

Cumulative  distribution  fonction  at  frequency 
and  direction  6^ 

IHM 

Four-digit  code  for  time  of  day 

lYMD 

Six-digit  code  for  date 

J 

Index  associated  widi  discrete  direction 

J 

Index  associated  with  discrete  direaion 

m 

Index  associated  widi  discrete  direction 

M 

Integer  number  of  discrete  directions 

mm 

Two-digit  code  for  month  or  minute  as  dictated 
by  context 

n 

Index  associated  with  discrete  frequency 

N 

Index  associated  with  discr^e  frequency 

N 

Integer  number  of  discrete  frequencies 

E2 
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5(0 

s(ej 


s{fM 


^pjo 


yy 

yymmdd 


ND  Integer  number  of  discrete  directions 

NF  Integer  number  of  discrete  frequmcies 

Integrated  frequency  spectral  density  at  frequen¬ 

cy/. 

Integrated  direction  spectral  density  at  direction 

Frequency-direction  spectral  density  at  frequen¬ 
cy  /,  and  direction  6^ 

Spectral  peak  period 

Spectral  peak  period  from  the  frequency  at 
which  the  frequency-direction  spectrum  is  a 
maximum 

Peak  period  from  the  integrated  frequency 
spectrum 

Two-digit  code  for  year 

Six-digit  code  for  date  using  yy  for  year,  mm 
for  month,  and  for  day 

Directional  spread  parameter 

Directional  spread  parameter  of  a  180-deg 
directional  distribution  at  frequency 


Directional  spread  parameter  of  the  directional 
distribution  at  the  peak  frequency  of  a  frequen¬ 
cy-direction  spectrum 

Directional  spread  parameter  of  int^^rated 
direction  iq>ectrum 

Spectrally  wei^ted  directional  ^read  parameter 


J*  direction  of  a  set  of  M  discrete  directions 
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m*  direction  of  a  set  of  Jlf  discr^e  directions 
Peak  dir^on 

Direction  of  peak  in  directional  distribution 
function  at  frequency  /, 

Direction  at  peak  of  frequency-direction  spec¬ 
trum 

Direction  at  peak  of  integrated  direction  spec¬ 
trum 

Spectrally  weighted  peak  direction 

Direction  at  which  cumulative  distribution  func¬ 
tion  equals  0.25  at  frequency 

Direction  at  which  cumulative  distribution  func¬ 
tion  equals  0.50  at  frequency  /, 

Direction  at  which  cumulative  distribution  func¬ 
tion  equals  0.75  at  frequency 
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A  multiyear  series  of  wind  wave  frequency-direction  spectral  measurements 
has  been  undertaken  at  the  Field  Research  Facility  of  the  Coastal  Engineering 
Research  Canter,  U.S.  Army  Engineer  Waterways  Experiment  Station.  Cross- 
apectra  of  aurface-corrected  signals  from  a  linear  array  of  nine  bottom-mounted 
pressure  sensors  have  been  used  in  conjunction  with  an  iterative  maximum 
likelihood  algorithm  to  estimate  frequency-direction  spectra  in  about  8  m  of 
water,  approximately  900  m  -offshore.  This  report  provides  an  index  of  and 
describes  a  means  of  access  to  1,505  spectral  observations  obtained  from 
September  1989  to  August  1990.  This  period  represents  the  fourth  year  of  data 
collection.  In  addition  to  a  list  of  data  collection  sta-'t  times,  a  set  of 
bulk  parameters  are  provided  to  characterize  the  observations.  Included  are 
characteristic  wave  height,  spectral  peak  frequency  and  corresponding  peak 
period,  peak  wave  direction,  and  directional  spread.  Time  series  graphs  of 
these  parameters,  as  tfsll  as  local  winds  and  currents,  illustrate  some  of  the 
salient  climatology. 
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